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Art. XLI.— Two New Ceratopsia from the Laramie of 
Converse County, Wyoming; by J. B. Hatcner. (With 
Plates XII, XIII.) 

[From a Stieaeuih on the Ceratopsia by J. B. Hatcher. Published by 
permission of the Director of the U. S. Geological Survey. } 

Editorial note.—In the course of his extensive study of the 
Laramie Ceratopsia contained in the U. 8. National Museum 
and in that of Yale University, Mr. Hatcher discovered two 
forms which were new to science. These he described in the 
above mentioned monograph, giving to the first, an undoubted 
Triceratops, a new specific name, while for the second speci- 
men, which represents a new genus as well as species, no name 
was suggested by the author. The duty of naming this form 
devolves therefore upon the editor. The generic name Dicera- 
tops is suggested by the lack of a nasal horn, while the specific 
name hatcheri will serve to commemorate Mr. Hatcher’s work 
in connection with this remarkable type. 

In view of the recent discoveries among these most interest- 
. ing forms, it has been deemed advisable to ‘publish these descrip- 
tions at the present time without waiting for the publication 
of the monograph.—Ricuarp 


Triceratops brevicornus spe NOV. 
Plate XII, Figures 1 and 2. 


Type No. 1834, Yale Museum. 


Char. Specific: Supraorbital horn cores short and stout, not much com- 
pressed, nearly circular in cross-section, Nasal horn core short and 
stout with the anterior border vertical instead of being directed upward 
and forward at an angle of 30 degrees. Vertical and longitudinal 
diameters of lateral temporal foramen nearly equal. Orbit irregularly’ 
elliptical in outline with the longer axis running from above downward 
and forward. Postfrontal fontanelle open even in old individuals, 


The type, No. 1834, Yale Museum, of the present species 
consists of a nearly perfect skull with lower jaw and a com- 
Am. Jour. Sct.—FourtH Series, XX, No. 120.—DEcEMBER, 1905. 
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plete series of presacral vertebree, together with a number of 
ribs more or less complete, and portions of the pelvis, includ- 
ing a portion of the right ilium and a nearly complete pubis. 
The vertebral series lay in position with the vertebre inter- 
locked by their zygapophyses from the axis to the last dorsal, 
though portions of some of the vertebrae had weathered away 
when found. Behind the posterior dorsal, impressions of the 
centra of the first two sacrals were preserved in the hard sand- 
stone in which the skeleton was imbedded. 

Locality.—The skeleton was discovered by Mr. W. H. 
Utterback, and the exact locality was some three miles above 
the mouth of Lightning Creek and about one and a half miles 
south of that stream, in Converse County, Wyoming. The 
horizon was near the summit of the Laramie, and the specimen 
was collected by the present writer assisted by Messrs. W. H. 
Utterback, A. L. Sullins, and T. A. Bostwick. When dis- 
covered the skeleton lay imbedded in a hard sandstone concre- 
tion and was much shattered and weathered about the pelvic 
region. None of the limb bones and no part of the tail were 
recovered. 


The Skull. 


The extremely rugose nature of the skull together with the 
closed condition of the sutures, many of which are almost or 
entirely obliterated, make it certain that the type of the present 
species pertained to an old individual. 

The Cranium.—The chief distinctive features of the cranium 
are as follows: The supraorbital horn cores are unusually short 
and stout, especially at the base. They are less compressed 
and more nearly circular in cross-section than in most other 
species. The nasal horn is short and very stout with the antero- 
posterior diameter much exceeding the transverse. Its anterior 
border is directed upward in a line perpendicular with the 
longer axis of the skull instead of forward and upward at an 
angle of about thirty degrees to that axis as in the type of 
T. prorsus. The lachrymal foramen, as in 7. serratus, lies 
between the maxillary and the nasal, but in the present species 
its anterior half is entirely enclosed by the maxillary, that bone 
sending upward a short process alongside the premaxillary 
— and forming the anterior one-half of the superior 

order of the foramen. The orbit is elliptical in outline with 


the longer diameter inclined backward from the perpendicular 
at an angle of about ten degrees. The lateral temporal 
fossa is triangular in outline, its respective borders describing 
nearly an equilateral triangle, the fore and aft diameter only 
slightly exceeding the vertical. The rostral bone is heavy 
and very deeply excavated beneath. The epijugal is rather 
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acutely pointed and regularly triangular in cross-section. The 
infratemporal arch, as in 7. serratus, is formed by the quad- 
rate with overlapping processes from the jugal and squamosal, 
that from the latter element occupying a slightly more ele- 
vated position in the type of the present species than in that 
of J. serratus. The exoccipital process extends distally 
beyond the quadrate and projects as a small angular process. 
There are six exoccipitals, borne wholly on the squamosal, and 
at least three more between the last of these and the single 
median one situated at the median parietal region. Though 
the frill is not sufficiently perfect in this region to determine 
the number of epoccipitals with accuracy, there cannot be 
fewer than nineteen. The postfrontal fontanelle is large and 
circular in outline. The median longitudinal crest of the parie- 
tals is well detined and bears the usual rugosities. Near the 
apex the right horn core has been worn into a peculiar form 
by the action of wind, sand and water while it protruded from 
the sandstone concretion in which it was found prior to its dis- 
covery. The palatial view shows no characters essentially dif- 
ferent from those of other species of this genus. In the region 
of the supraoccipitals and parietals the sutures are so obliter- 
ated by age and obscured by distortion and crushing that it is 
quite impossible to determine their nature. 

The Lower Jaw.—The lower jaws with the predentary were 
in position and in a splendid state of preservation. The pre- 
dentary is rather longer than is common. On the superior 
surface of the mandibular fossa near the anterior end two large 
foramina pierce the wall and pass upward toward the dental 
chamber. The splenial is very broad posteriorly and entirely 
encloses the mandibular fossa, except at the opening of the 
internal mandibular foramen. The coronoid process is low 
and stout and superiorly it is produced forward into a broad 
and somewhat decurved projection. At its greatest expansion 
the superior border of the splenial covers over for a short dis- 
tance the series of dental foramina on the inner side of the 
dentary. The principal characters of the skull are well shown 
in Plate XII, figures 1 and 2. 

The Vertebre.—The vertebre will be fully described in 
that portion of the monograph relating to the osteology of the 
genus 7riceratops. 


Principal Measurements of Type of T. brevicornus (No. 1884, 


Greatest length of skull 
Greatest breadth of frill 
Expanse of jugal 


. Y. M). 
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Expanse of frontal region at anterior border of orbits -~. 
Greatest diameter of orbit ..;..................--...- 


Fore and aft diameter of lateral temporal fossa donebapiets 


Distance from posterior border of orbit to posterior berder 
Thickness of postfrontal behind orbit.--.. 
Least antero-posterior diameter of horn core immediately 


Transverse diameter of horn core immediately above orbit 
Transverse diameter of horn core, six inches above orbit 
Greatest length of squamosal.........-.--..---------- 

Length of parietals along median line ---.-..---..----- 
Distance between squamosal sutures at posterior border 

Distance between squamosal sutures at junction with post- 

Distance from anterior border of orbit to posterior border 

Distance between orbit and lateral temporal foramen -.- . 
Distance between lateral and supra-temporal foramina. - . 
Distance from lateral temporal foramen to posterior border 

Distance from occipital condyle to posterior margin of 


Distance from posterior border of anterior nares to ante- 
Distance from postfrontal foramen to extremity of nasal 
Greatest expanse of exoccipital processes ..--.---....-- 
Distance from inferior border of orbit to bottom of jugal 
Diameter of occipital condyle ........ 
Distance from mid-frontal region to apex of supraorbital 
Greatest breadth of predentary ......--.---------.---- 
Combined length of dentary and predentary .-...-- ace 

Total length of presacral vertebral series -_.-...-- - 


| 168 
120 
105 
85 
| 840 
130 
175 
Antero-posterior diameter of horn core, six inches above 
117 
| 140 
| 97 
870 
433 
712 
| | 
874 
330 
| 228 
142 
285 
705 
| 650 
Distance from occipital condyle to interior border of ros- 
975 
525 
750 
550 
343 
88 
500 
503 
255 
142 
681 
620 
2290 
1490 


Am. Jour. Sci., Vol. XX, 1905. Plate XIll. 


Diceratops hatcheri Lull, one-sixteenth natural size. 
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Triceratops brevicornus Hatcher, one-sixteenth natural size. 
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Diceratops hatcheri Lull, gen. et sp. nov. 
Plate XIII, Figures 3 and 4. 


Mr. Hatcher’s description is as follows : 


‘‘Char. Generic: Nasal horn core absent. Squamosal bones pierced by large 
fenestrz, while smaller ones penetrate the parietals. The inferior border 
of the squamosal lacks a quadrate notch. 


Type No. 2412, U. 8. National Museum. 


“Char. Specific: Supraorbital horn cores short, robust, and nearly circular 
in cross-section at base, erect and but slightly curved. Orbits project 
in front of the horns, the frontal region lying between the horns being 
concave. Exoccipital processes slender and widely expanded. 


“ The type, No. 2412, of the U. S. National Museum, con- 
sists of a skull without the lower jaw. The posterior portion 
of the frill is somewhat weathered but the specimen appears 
to have suffered comparatively little from crushing. 

“ Locality: The specimen was found in a hard sandstone 
concretion about three miles southwest of the mouth of Light- 
ning Creek, Converse County, Wyoming. When found the 
concretion in which the shell was imbedded had entirely weath- 
ered out of the surrounding sandstone and stood at an altitude 
of five or six feet above the ground, firmly attached beneath 
to another concretion. The skull stood on its nose with the 
frill pointing upward. 

“ The Skull: The chief distinctive features of the skull are 
as follows: The supraorbital horn cores are comparatively 
short, robust, and nearly circular in cross-section at the base 
instead of compressed, as in most other species. They rise 
more directly upward than in other species and are only slightly 
curved. The orbits also occupy a position more anterior 
than that seen in other species; the anterior borders of the 
horn cores rise from about the middle of the superior borders 
of the orbits so that the orbits project well in front of the 
horns. The frontal region between the orbits is concave. 
The exoccipital processes are rather slender and widely ex- 
panded. 

“The nasals terminate anteriorly in a rounded rugosity not 
developed into anything approaching a nasal horn and resem- 
bling that of the type of Zrzceratops obtusus. The rostral bone 
is small and firmly codsified with the premaxillaries. The lat- 
ter are elongate but not deep. The maxillaries are massive 
and the lachrymal foramen is elongate and below and com- 
siderably forward of the orbit. The jugal is broad distally 
and firmly codssified with the epijugal. The lateral temporal 
fossa is nearly as deep vertically as longitudinally. The squa- 
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mosal is elongate, and just posterior to the quadrate groove it 
is pierced by a large fenestra. The antero-inferior “angle is 
little produced and there is no quadrate notch, the inferior 
border in this region describing widely an open concavity. The 
parietals are broad and thin and, on either side of the median 
line about 235"" in front of the posterior border, there is an 
elongated fenestra with a longitudinal diameter of 150™™ and a 
greatest transverse diameter of 52™". This fenestra is com- 
pletely enclosed on the right side, but on the left the parietal is 
injured in this region. In the drawings it has been restored 
from the right side. The supra-temporal fossa is elongate. 
There is a single median postfrontal fontanelle as in 7ricera- 
tops, but posteriorly this gives origin to two deep channels, one 
on either side. These run backward along the surface of the 
parietal and terminate in two small circular fontanelles, condi- 
tions very similar to those which obtain in Torosaurus. 


Measurements of the type. 


*‘ Distance from anterior end of rostral to posterior of squa- 


Distance from anterior end of rostral to anterior of orbits 845 
- “ inferior border of orbit to lower end of jugal 363 
posterior border of nasal opening to ex- 

Distance from posterior border of orbit to posterior sur- 

Distance between anterior borders of orbits..........-. 340 
Circumference of supraorbital horn cores at base........ 610 

mm. above orbit 340 
Antero-posterior diameter of orbits.......-......-.--- 125” 


[ Note.—This genus is most nearly allied to Triceratops and is 
distinguished therefrom mainly by the much smaller rostral bone ; 
by the absence of a nasal horn, which in all species save 7! 
obtusus is fairly well developed ; by the very erect, short, robust, 
supraorbital horn cores which seem to take their origin much 
further back with relation to the orbit ; by the concavity of the 
frontal region between the orbits and by the peculiar form of the 
postfrontal fontanelle. The general proportions of the skull 
resemble Triceratops rather than the contemporary genus Zoro- 
saurus, in which the great frill so preponderates over the compara- 
tively abbreviated facial region. The parietals resemble those of 
Triceratops except for the presence of the small fenestre on 
either side of the median line. 

The squamosals differ from those of Triceratops in the con- 
formation of the lower border, which lacks the quadrate notch, 
and in the presence of the unique fenestra. 


= 
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Restoration of Diceratops hatcheri Lull, from a model by the author. 


The upper figure is that of the front view of the model with the muzzle 
somewhat depressed. 
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Aside from the general proportions of the skull, Diceratops and 
Torosaurus differ in the presence in the former of separately ossi- 
fied epoccipital bones around the margin of the frill. These 
ossicles are apparently entirely lacking in Zorosaurus. The two 
genera agree in the possession of parietal fenestre though these 
are evidently not homogenous. They also agree in the form of 
the postfrontal fontanelle. 


While I believe Diceratops to be a valid genus, I am not 
inclined to lay the stress upon the parietal and squamosal fenestrx 
which Hatcher does, as they may possibly be pathologic. Those 
of the squamosal bones, which are found in no other form among 
Ceratopsia, are not of the same size, while only one is known in 
the parietals for the sufficient reason that the bone is broken 
away on the left side where the fenestra would come if present, 
and it is quite possible that it may never have existed. 

There is preserved in the Museum at Yale University a Clao- 
saurus scapula with a clean cut foramen through it with perfectly 
healed edges. This foramen is not present in the other scapula 
from the same individual and Professor Marsh used to say that 
the perforation was caused by a Triceratops horn. This certainly 
seems suggestive of the manner in which the Diceratops fenes- 
tree may have arisen. Ricwarp 8. Lut. 

Amherst, Mass. | 


DESCRIPTION OF PLATES. 


Puate XII. 


Skull of the type specimen of Triceratops brevicornus Hatcher. No, 1834, 
Yale University Museum. One-sixteenth natural size. 


Figure 1.— Lateral view. ang, angular; art, articular; cp, coronoid 
process; D, dentary ; ep, epoccipital ; ju, jugal ; lf, lachrymal foramen; 
mex, maxillary; no, nasal opening; nh, nasal horn core; 0, orbit; pa, 
parietal ; pd, predentary; pmax, premaxillary ; qu, quadrate ; r, rostral 
bone ; sang, surangular; sq, squamosal ; soh, supraorbital horn core. 

Figure 2.—Palatal view. dc, dental channel ; exo, exoccipital; ju, jugal ; 
mx, maxillary; pa, parietal; pal, palatine; pmax, premaxillary; pt, 
pterygoid; qu, quadrate; r, rostral bone; sq, squamosal; BO, basi- 
occipital ; C, occipital condyle. : 


Puate XIII 


Type skull of Diceratops hatcheri Lull. No. 2412, U. S. National 
Museum. One-sixteenth natural size. 


Ficure 1.—Lateral view. ep, epoccipital ; lf, lachrymal foramen ; mt, max- 
illary teeth; ma, maxillary; n, nasal; NO, nasal opening; 0, orbit; 
pa, parietal; pmax, premaxillary; qu, quadrate ; r, rostral bone; SF, 
squamosal fenestra; soh, supraorbital horn core. 

Figure 2.—Dorsal view. ep, epoccipital; lf, lachrymal foramen; n, nasal 

opening ; 0, orbit; pa, parietal ; paf, parietal fenestra ; pff, postfrontal 

fontanelle ; r, rostral bone; SF, squamosal fenestra; sq, squamosal- 
soh, supraorbital horn core. 
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Art. XLII—festoration of the Horned Dinosaur Dicera- 
tops; by Ricuarp 8. (With Plate XIV.) 


THE new genus and species described by Hatcher in the pre- 
ceding article represents perhaps the most bizarre and grotesque 
form among all the race of horned dinosaurs, and the author 
has attempted an interpretation for the purpose of empha- 
sizing the features wherein this animal differed from any of 
its allies. 

Diceratops comes from the Laramie of Converse County, Wyo- 
ming, and while contemporaneous with Triceratops and Toro- 
saurus it is probably as late in geological time as any of the 
species of either genus, and may be said to represent the cul- 
mination of at least one phylum of the Ceratopsia. Diceratops 
differs from ‘Torosaurus in the proportions of the skull, for in 
the latter genus the frill is relatively huge as contrasted with 
the abbreviated facial region. In this Diceratops and Tricera- 
tops agree, and it is quite evident that there is a genetic rela- 
tionship between these genera, while Torosaurus represents a 
totally distinct phylum. 

Perhaps the most notable point of distinction between Tri- 
ceratops and Diceratops is the presence of a fairly well devel- 
oped nasal horn in the former while in the latter genus it is 
lacking, a feature which in the author’s mind represents the 
culmination of specialization. 

The earliest known Ceratopsia are the Judith River types, 
characterized by an incomplete frill, by rudimentary horns 
above the eyes, and by a very well developed, generally erect 
or backwardly curved nasal horn. 

The supraorbital horns are progressive structures while the 
nasal horn is retrogressive, and during the lapse of time between 
the Judith River and Laramie periods, when the marine Bear- 
paw shales and Fox Hills sandstones were laid down, the Cera- 
topsia underwent a remarkable though unrecorded evolution, 
for when they again come into view in the Laramie the arma- 
ment is reversed, in that the great temporal horns are by far 
the larger and more efficient weapons, and the diminishing 
nasal horn, while supplementing the others in the various spe- 
cies of Triceratops and Torosaurus, is vestigial in the form 
under discussion. 

This change of armament was necessarily accompanied by 
a change in the method of attack, for whilé the Judith River 
types probably used the one horn much as the rhinoceros does, 
with an upward thrust, Triceratops seems to have charged with 
lowered head, the small forwardly directed nasal and the larger 
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supraorbital horns meeting the enemy at the same moment of 
impact. The frill now becomes of greater protective value 
instead of affording leverage merely for the muscles of the 
neck. 

Diceratops exhibits the extreme of development of this style 
of warfare, for the supraorbital horns are the sole aggressive 
weapons while the widely expanded frill served admirably to 
withstand the shock of the adversary’s horns. We have here 
a precise analogy with the knight of old tilting with his spear 
and shield. 

The skull of Diceratops shows the horns to be very erect, 
much more so ‘than in Triceratops, so that the head would have 
to be carried much lower in charging than in the latter genus 
and the horns through relatively = are extremely pow erful. 
I have indicated a callosity, the last vestige of a horn, over the 
nasals, for they still remain very highly “arched and evidently 
bore some of the impact of the adversary” s blow. The eyes 
were set in deep thick-rimmed sockets which look directly out- 

ward, evidently limiting the forward range of vision, but afford- 
ing ample protection to these highly necessary organs. 

f one will turn to Hatcher’s figure of the Diceratops skull 
(Plate XIII, figures 1 and 2), he will notice in the frill several 
apertures which Hatcher has called “fenestre.” Two of 
these are through the squamosal portion of the frill, one on 
either side, and one through the parietal.* They are irregular 
in size and in position, and while the Judith River types and 
Torosaurus among the Laramie forms have parietal fenestra, 
they are large and symmetrical, and there is no instance of sgua- 

.mosal fenestree ‘in any known genus of Ceratopsia. If the 
author’s conception of the final function of the frill is correct, 
there would be no reason for the development of apertures 
through it, which would only tend to weaken it and mar its 
usefulness. It seems vastly more probable that these are “old 
dints of deep wounds” received in combat. None of them, 
not even the great one on the left, were necessarily fatal, as 
they all seem to be through the free portion of the frill, 
and, while the bone was destroyed, the horny or leathery integ- 
ument may have grown again over the gap as indicated in 
the model. The edge of the apertures are healed, showing 
that the animal lived for some time after the injuries were 
received. 

I have represented the gape of the mouth with much less 


* Mr. C. W. Gilmore, who prepared the type specimen of Diceratops, is by 
no means sure of the ‘‘ parietal fenestra.” There was no bone adhering to 
the matrix at that point so he left the opening through the frill for want of 
evidence to the contrary. The bone forming the margin of the left squamosal 
aperture is decidedly pathologic. 
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backward extent than in other restorations of Ceratopsia. Here 
we cannot be guided by the form of the mouth in existing 
reptiles, for none living have the same feeding habits as these 
dinosaurs. Here the mouth may properly be divided into an 
anterior prehensile portion, the turtle-like beak, and a posterior 
masticating portion, the dental armature. In herbivorous 
mammals the gape only includes the prehensile and never the 
masticating portion, because of the necessity of muscular cheeks 
to retain the food in the mouth. The Ceratopsia had a dental 
apparatus which chopped the food into short lengths, and the 
pieces, falling outside of the lower jaw, would have been lost 
had the gape extended backward beyond the beginning of the 
tooth series. 
Massachusetts Agricultural College, Amherst. 
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Art. XLIII.—Triassice System in New Mexico ; by CHARLES 
. Keyes. 


Tuer “ Red Beds” of the Southwest, from central Kansas to 
the Grand Canyon, have long defied every attempt to deter- 
mine their geological age, and to satisfactorily settle even the 
larger problems connected with their stratigraphy. In Kansas, 
in Oklahoma, in Texas, and on through New Mexico and 
Arizona to Utah, these formations have for more than half a 
century remained a puzzle. Those who have had to give some 
attention to the Red Beds have, in the absence of abundant 
characteristic fossils, considered the entire sequence either Tri- 
assic in age or (so-called Permian) Carboniferous. 

Since the making of extensive examinations of the Red Beds 
formations over broad areas in New Mexico and the adjoining 
states during the past few years, it has been found that there 
are a number of important general features that have either 
not received the attention they deserve, or have escaped notice 
altogether. When two years ago I made the statement* con- 
cerning the Kansas section, that after seeing at close range the 
Red Beds of New Mexico sufficient data had been obtained to 
cleariy demonstrate that their stratigraphy could not be unrav- 
eled on the basis of the Kansas ge ds the separation of 
the Red Beds into their component parts was then beginning 
to resolve itself into a satisfactory reality. 

The Red Beds do not form the homogeneous succession that 
they have been generally regarded as doing. Lithologically 
they are broadly divisible into. two easily distinguishable 
parts.. There is a large portion of the entire section composed 
of heavy argillaceous shales and clayey sandstones usually of 
deep red colors, rather uniform throughout, with much gyp- 
sum intercalated and disseminated, and with saline shales 
abounding. The upper part consists of light, sandy shales 
chiefly, with some heavy sandstones; the colors, while prevail- 
ingly reds, are quite varied; gypsum and saline shales are pres- 
ent only psd The plane separating the two parts of the 
Red Beds section, as thus defined, is, when once recognized, 
a conspicuous one. 

In eastern New Mexico, in the Canadian and Pecos valleys, 
around the northern and western margins of the Llano Esta- 
cado, there is at the base of the upper one of the two terranes 
a well marked conglomerate that has been widely traced. Un- 
conformable relationships exist between this and the strata 
beneath. In western Texas, Drake+ and Cummins have also 
well established these facts. 


* American Geologist, vol. xxxii, pp. 218-223, 1903. 
+ Texas Geol. Sur. , Third Ann. Rept., p. 227, 1892. 
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In western New Mexico, in the Zuni uplift, there exist, as 
was first shown by Dutton,* similar conditions, except that 
the evidences of unconformities have not as yet been noted, 
and in fact no attempt has yet been made to look carefully for 
them. Between the two lithologically different parts of the 
Zuni section of the Red Beds there also exists an important 
conglomerate which the author just mentioned correlates with 
Powell’s Shinarump conglomerate of the Grand Canyon, and 
which is considered the base of the Triassic of that district. 

According to all available data, derived from the biologic 
contents, which at best are rather meager, the stratigraphic 
relationships, and lithologic characters, there is a lower portion 
of the Red Beds belonging to the so-called Permian (Carbon- 
iferous) and an upper portion which appears to be Triassic in 
age. 

One great difficulty which has been encountered in the con- 
sideration of the Red Beds in the southwestern United States 
has been the existence of a great erosion interval during Early 
Cretaceous times when the Red Beds suffered severely from 
planing off during the period when they constituted part of a 
vast land area. This fact has only lately been fully appre- 
ciated,+ and its full significance grasped. 

The three general sections of western, central and eastern 
New Mexico may be paralleled as in the subjoined table: 


GENERAL RED Beps Sections New MEXxIco. 


Western Section. Central Section. Eastern Section. 
Dakota sandstones - - Dakota ss. Dakota sandstones-- 
Zuni shales --.- .--- 1200 Wanting Pyramid shales .--. . 100 
Wingate sandstones 800 Wanting Amarillo sandstones 200 
Shinarump shales -. 1500 Wanting Endee shales_...... 300 
Moencopie shales... 500 Wanting Cimarron shales... 1000 


Madera limestones . 


Madera li. 


Not exposed 


The geographic distribution of the Triassic beds presents 


some special points of interest. 


East of the Rio Grande the 


Carboniferous part of the Red Beds probably greatly predom- 
inates over the Triassic portion. West of that stream the lat- 
ter no doubt has very much the larger section. Owing to exten- 
sive erosion that took place over the Red Beds district, at least 
throughout much of what is now New Mexico, before the 
deposition of the Dakota sandstone, a large portion of the Tri- 
assic portion must have been removed. It may be that part 
of this erosion took place just prior to Triassic times, as the 
conglomerate bed 500 feet above the base of the Red Beds 


*U.S. Geol. Sur. , Sixth Ann. Rept., p. 135, 1886. 
+ This Journal (4), vol. xviii, pp. 360-362, 1904. 
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section in the Zuni region and in the middle of the section in 
eastern New Mexico would indicate. 

In the Canadian valley, at the eastern border of New Mexico, 
the sediments of the Triassic system are well represented at 
the top of the Red Beds section. Farther westward, where the 
Rio a cuts the Glorietta escarpment, Newberry distin- 
guished both Triassic and Permian (Cimarron) plant remains. 

Around the entire escarpment of the Llano Estacado, or 
Staked Plains, in eastern New Mexico and western Texas, 
embracing an area of over 50,000 square miles, the Triassic 
beds are more or less well exposed. ‘The New Mexico portion 
of this belt is 300 miles long. The greater part of the Red 
Beds section seen in the Canadian and Pecos valleys is of Tri- 
assic age. Only in the bottom of these valleys is the Carbon- 
iferous part of the Red Beds found. 

It now seems quite likely that within the boundaries of 
Kansas none of the Red Beds section can be considered as being 
of Triassic age. Early Cretaceous erosion, which bevelled off 
the Red Beds, appears to have removed the Triassic strata alto- 
gether east of the New Mexico line and north of the Canadian 
river. The youngest layers of the Early Cretaceous (Comanche 
series) in overlapping northward on the old, even, erosion-sur- 
face, now appear to rest, in southern Kansas, on the lower part 
only of the Red Beds. 

West of the Rio Grande, in north-central New Mexico, along 
the Chama river, at the locality known as Abiquiu, Newberry 
and Oope regarded a very thick Triassic section to be repre- 
sented. Around the Zuni mountains is an important belt of 
Triassic strata, which according to Dutton are more than 3500 
feet. in thickness. 

As detailed mapping of the region goes on, the beds which 
have been considered as belonging to the Triassic system will 
be found to have a very much wider geographic distribution 
than is at present known, and many new localities will doubt- 
less be discovered in which these strata are well represented. 

In eastern New Mexico the basal plane of the Triassic appears 
to be well established at the bottom of a well-marked conglom- 
eratic sandstone which separates the lower, dark red, clayey 
Red Beds from the upper, light reddish, sandy portions. At 
the base of this conglomerate there are abundant evidences of 
unconformable relationships between the two parts of the 
section. 

_ These relationships are well displayed along the northern 

magnificent escarpment of the Llano Estacado, which forms 
the south side of the Canadian valley. Drake,* who has traced 
the formation along the entire length of this great wall, and 


* Texas Geol. Sur., Third Ann, Rept., p. 229, 1892. 
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who has examined its details rather carefully, says regarding 
the character of this unconformity: “The slight difference in 
dip, and sudden change in lithological character of the Triassic 
beds from the Permian, point conclusively to a break in the sedi- 
mentation of the two formations. At some localities the Tri- 
assic beds are overlain by Cretaceous, but generally by Tertiary 
material. The Cretaceous escarpments or buttes resting on 
the Triassic beds are often two hundred feet thick, and mostly 
limestone. The denuding forces that for an immense length 
of time were cutting these Cretaceous rocks back towards their 
present limits must have carried away a great deal of the Tri- 
assic before it was covered by Tertiary. The strata thus 
enclosed between two unconformable beds must of necessity 
vary in thickness, and so we find it varying from a few feet to 
nearly four hundred feet. Even in localities close together the 
beds vary considerably in thickness. The average, however, 
will probably reach two hundred feet.” 

Of the appearance of the two formations a short distance 
east of. the New Mexico line the same writer * observes: 
“The contact between the Dockum beds and the underlying 
Permian is clearly marked. Both the color and lithological char- 
acteristics of the two formations bear a striking contrast. The 
Permian is a bright red argillaceous sand, slightly shaly, 
though sometimes massive, is characteristic for stratification 
planes, and below the top forty feet is interstratified with 
massive and fibrous gypsum, the gypsum becoming more abun- 
dant toward the base of the section exposed. The Dockum 
beds, arenaceous clays, in contact are a yellowish purple or a 
yellowish red, sometimes decidedly yellowish. The bedding is 
usually uniform and lacks the stratification planes so character- 
istic of the Permian. The contrast between the formations 
along their contact is so great that the contact may be 
located as far as the eye can see stratification planes in the 
freshly eroded outcropping bed, or as far as it can distinguish 
sharply contrasting colors.” 

The upper limiting horizon of the Triassic section is well 
defined. Th the east, around the Llano Estacado in the Cana- 
dian and Pecos valleys, the superjacent formations are beds of 
the Comanche series of the Early Cretaceous. A little farther 
to the westward the massive Dakota sandstone of the Mid- 
Cretaceous age is the capping member. West of the Rio 
Grande there comes in between the Wingate division of the 
Triassic Red Beds and the undoubted Dakota sandstone a 
series of red and white shaly sandstones having a thickness of 
1,200 feet, the exact age of which is at present not definitely 
determined. This formation is thought to belong to the Tri- 


*Tbid., p. 241. 
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assic system. It is not impossible that it is Jurassic or Creta- 
ceous in age. It is the beginning of a great formation which 
extends a long distance to the northwestward into Arizona, 
western Colorado and Utah and which has been regarded as 
representing the Jurassic period. 

East of the Rio Grande a very marked plane of unconform- 
ity separates the Dakota sandstone from the Red Beds beneath. 
This break in sedimentation represents a profound erosion 
period, to which more detailed reference is made in another 

lace 

The stratigraphic extent of the Triassic strata in eastern 
New Mexico embraces about 500 feet of the general geological 
section. In the west the vertical measurement is very much 
greater. Dutton places it at 3,500 feet. 

As regards correlation of the Triassic formations, that por- 
tion of the Red Beds which has been regarded as of Triassic 
age may be compared, on the one hand, with the cognate beds 
of the Texas section, and on the other with the enormous 
thicknesses of Triassic strata in Arizona, Utah and Colorado. 

The standard section of the Triassic in New Mexico should 
be considered typically developed in the northwestern portion 
of the region, where the section is most complete and most 
extensive. In comparing this sequence with the Texas, Okla- 
homa and Kansas sections of the Red Beds there are presented 
some difficulties of an unusual kind. The planing off of the 
folded Paleozoics including the Red Beds in great part, during 
the erosion interval which existed in the eastern New Mexico 
region just before the deposition of the Dakota sandstone, 
removed a very large portion of the formation. 

As at present understood, the general relationships of the 
Carboniferous part of the Red Beds, the Triassic Red Beds, 
and the associated formations are best indicated by diagram as 
given below. 


- TARY 


ALES 3 
co KOTA AN OST NES 


CARBONIFEROUS Li. 
tA 


Fic. 1.—Relationships of the Triassic Formations in the southern Rocky 
Mountains. 

The cross-section traverses New Mexico in a nearly east and 
west direction, passing through the Cerro Tucumcari and the 
Zuni mountains. : 

Owing to mountain-making movements which took place in 
the region in the latest Carboniferous or in Early Cretaceous 
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times, or possibly in both, the Paleozoic formations and Tri- 
assic beds were bowed up, somewhat folded and faulted and 
then eroded off as a land surface. When Mid-Cretaceous 
(basal part of “Upper”) beds were laid down, they were 
deposited largely on this old land surface worn out on the 
bevelled edges of the older formations. 

In the east there are shown marked unconformable relation- 
ships not only between the Cimarron Red Beds and the Tri- 
assic Red Beds, but between the latter and the Comanche series, 
between the last mentioned and the Dakota sandstone series, 
and between all of these and the Tertiary formations. 

In central New Mexico, the Dakota series rests directly on 
the Madera limestones of the Carboniferous. The Red Beds 
of both the Cimarron series and the series of the Triassic have 
been entirely removed through Early Cretaceous erosion. The 
Comanche series, which had been constantly encroaching upon 
the old land area from the beginning to the end of its period 
of deposition, did not reach this far. In consequence the Mid- 
Cretaceous sandstones (Dakota) were deposited directly upon 
the Carboniferous limestones (Madera). 

In the west the sequence was very much as it was in the 
east, except that the Early Cretaceous appears to be entirely 
missing, the Triassic section very much thicker, and the Cim- 
arron section very much reduced. 

It is a singular fact that the tripartite character of the Tri- 
assic sections in the west has a triple counterpart in the east. 
No direct connection between the two sections has been actu- 
ally traced in this field, for in central New Mexico a wide 
gap exists. 

Comparing the eastern section with the sections of the 
adjoining portions of Texas, this agreement is very close. The 
entire Triassic section is there called the Dockum beds. As 
already stated, it is not believed that any portion of the Red 
Beds of Kansas are represented by the Triassic formations of 
New Mexico. 

In the Zuni uplift, where the Triassic beds are so well dis- 
played, they come up from beneath the vast field of Cretaceous 
sandstones. The sequence between the so-called Permian Red 
Beds and the Dakota sandstones of the Cretaceous is very thick. 
The data upon which the geological age has been determined 
have been already given. Dutton, who a quarter of a century 
ago had perhaps given the subject more attention than anyone 
else, was unable to satisfactorily separate the two parts. He 
says that the “Triassic system of New Mexico cannot be corre- 
lated so easily with its cognate beds in southern Utah and the 
Grand Canyon district as the Carboniferous and Permian. In 
the former region it has yielded but few fossils, while in the 
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latter it has yielded none at all. We have here as well as 
there only an arbitrary provisional horizon for its base, and we 
are if possible still more uncertain where to assign its summit. 
The paleontological doctors disagree, and who therefore shall 
decide? It all hinges upon the. question whether the Jurassic 
system has any representatives in this region. If not, then the 
summit of the Trias can be established at once. But if the 
upper portion of the enormous series of sandstones and 
gypsum beds which lies between the Shinarump conglomerate 
and the lower Cretaceous sandstone is Jurassic, the problem 
must wait for a solution.”* 

Of the Zuni section of the Triassic system it may be that 
only the lower portion is represented east of the Rio Grande. 
The upper part of this section has been regarded as belonging 
to the Jurassic age; but until fuller data are obtained it does 
not appear advisable to recognize the Jurassic system in this 
part of the country. For the present, at least, all of this part 
of the sequence will be considered as a portion of the Triassic 
succession. 


New Mexico School of Mines, 
Socorro, New Mexicu. 


*U.S. Geol. Sur., 6th Ann. Rept., p. 135, 1886. 
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Art. XLIV.—Structure of the Upper Cretaceous Turtles of 
New Jersey :* Agomphus ; by G. R. Wreranp. 


THE genus Agomphus was first proposed by Cope for the 
reception of Leidy’s Hmys firmus and Adocus petrosus and 
Adocus turgidus,t all of which are based on very fragmentary 
and scanty remains from the Upper Cretaceous mar! beds of New 
Jersey, indicating a genus of heavy shelled turtles next related 
to Adocus. Twoof Rave original types, A. petrosus and A. tur- 

idus, are now conserved in the Cope Collections in the Amer- 

ican Museum of Natural History, where the writer has been 
extended the courtesy of seeing them, together with the allied 
Adocus pectoralis Cope. An additional type from the 
Tertiary of Georgia, Amphiemys oxysternum,t is no doubt 
correctly referred to Agomphus, but has not been accessible. 
Since the brief descriptions unaccompanied by figures were 
given by Cope, the only addition to the very meager knowledge 
of Agomphus was made by Baur,§ who briefly noted in addi- 
tion to the close relationship to Adocus and inclusion in the 
Adocidz as next related to the existing Central American 
Dermatemydide, the peculiar costiform processes and the 
interesting fact that Agomphus includes forms with relatively 
the heaviest carapace and plastron known. These latter facts 
were doubtless based on the specimens of the Marsh Collec- 
tion obtained about the same time as the Leidy and Cope 
material, but never formally described or further mentioned 
although now found to make possible a complete description 
of the structure of the carapace and plastron, and to include 
at least two new species and a topotype as follows: 


Agomphus tardus Wieland (sp. nov.). (Figures 1-7.) 


By far the best specimen of the Marsh collection referable to 
the genus Agomphus is that numbered 774 (Accession No. 323), 
and now made the type of the new species A. tardus. This 
fine fossil was obtained from the Pemberton marl pits at Bir- 
mingham, Burlington County, New Jersey, in 1869. It is of 
especial interest as affording the structural characters of the 


* The first paper of this series, on Adocus, Osteopygis, and Propleura, 
appeared in this Journal, vol. xvii (pp. 112-132, pl. I1-IX), Feb. 1904, and 
the second on Lytoloma, in vol. xviii (pp. 183-196, pl. V-VIII), Sept., 1904. 

+ The description of these forms under the generic name Emys appears on 
pages 125-8 of Cope’s Synopsis of the Extinct Batrachia, Reptilia and Aves 
of North America. Philadelphia, August, 1869.—Agomphus in Suppl’t, 1871. 

¢ On a New Species of Adocide from the Tertiary of Georgia; by E. D. 
Cope. Proc. American Phil. Soc., vol. xvii, July, 1877, pp. 82-4. 

§ Notes on some little known American Tortoises (on pp. 429 and 430), 
Proc. Acad. of Natural Sciences, Philadelphia, 1891 (pp. 411-430). 
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shell of another genus of a well represented Upper Cretaceous 
to Tertiary family, the Adocide, and as being relatively the 
heaviest and most massive turtle shell yet discovered. Although 
originally a perfect fossil with suturally united carapace and 
plastron, only thirteen complete and five incomplete elements of 
the carapace, together with the hyo- and hypoplastron, have 
escaped the accidents of discovery and collection. Of the imper- 
fect parts but four are diagnostic as to form, whence the recov- 
ered elements that are wholly determinative virtually number 


1 


Figure 1.—Agomphus tardus Wieland (sp: nov.). Carapace and plastron 
of type specimen* with the missing portions restored in the estimated 
natural size and position. Actual length of carapace 38°. Elements present 
indicated in the succeeding figures 2-5. 


but nineteen, or exactly one-third of the original fifty-seven 
elements of which the carapace and plastron was composed. 
These recovered elements of grayish to dark, marl green color, 
are however perfectly fossilized, uncrushed, disarticulated, and 
without crumbling or breaking of the sutural faces. Moreover 
they are by a rare and noteworthy chance so distributed as to 
clearly outline the missing elements and make possible a res- 
toration by the Museum preparateur, Mr. Gibb, and the writer, 
which it is confidently believed by both will be found essen- 

* Elements present: nuchal (incomplete), 2d and 5th neurals, left 1st and 
2d pleurals, right 4th and 5th pleurals (incomplete), right 6th and 7th 
pleurals, left 2d marginal, left 5th and 6th marginals (incomplete), left 10th 


and 11th marginals, right 8th-11th marginals, the left hyo- and the right 
hypoplastron. 
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tially correct as to form and size whenever a complete indi- 
vidual of this species is fortunately discovered. A side view 
of the restoration is shown in figure 1, this being perhaps the 
best view; for it was not found possible to bring all the ele- 
ments into an absolutely symmetrical position, although they 
are virtually so indicated in the supplementary drawings, 
figures 2-6. 


Iv 
VE \ 
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FicuRE 2:—Agomphus tardus. Left lateral view of the carapace of the 
type with elements present stippled (except 9th marginal). J-VIII and 1-11, 
the respective pieuralia and marginalia ; e, epiplastron ; h, hyoplastron ; hp, 
hypoplastron ; x, xiphiplastron. [Actual length of specimen 33. ] 


FIGURE 3.—Agomphus tardus. Right lateral view of carapace and plastron. 
Drawn from type with elements present stippled. N, nuchal; c, c, 3rd and 
4th costalia. Other lettering as in the preceding figure. 
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As clearly shown in the figures, A. tardus was of robust 
oval form with marked depth over the inguinal region, and a 
distinct flanging of the nuchal region which gives the carapace 
avery symmetrical to ornate appearance. The rib capitule 
are diminutive. The medium-sized and heavy plastron with- 
out fontanelles is strongly interlocked by suture with the mar- 
ginals, and the axillary buttress extends forward to the 3d, the 
inguinal buttress, back to the 8th marginal, as in Adocus. 


Figure 4.—Agomphus tardus. Dorsal view of the carapace. Drawn from 
the type with parts actually present stippled. N,nuehal; MIJ, 1st marginal. 
1-7 and 9, the neuralia; P, pygal ; PM, pygal marginal; /-V/JII, the respec- 
tive pleuralia. 


The most curious single feature is the complete perforation of 
the first marginals by the costiform processes of the nuchal. 
(Cf. figure 6.) The outlines of the transverse sections of the 
several elements as shown in the supplementary figures 6 and 
7, in connection with the measurements may render more 


= 
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detailed description of the form of the individual elements 
unnecessary. These figures show in particular the enormous 
thickness of the elements of the plastron, which is especially 
heavy near to the hypo-xiphiplastral suture. There was, how- 
ever, no trace of fusion with the pubes. The hornshields 
are for the greater part indicated by narrow sulci not accen- 
tuated in the nuchal region as in Adocus, with the inner 


Fiaure 5.—Agomphus tardus. Plastral view drawn from the type. P, 
pectoral, V, ventral, 7, femoral, and A, anal hornshields ; en, entoplastron. 
Other letters and numbers as in figures 2 and 3. 


borders of the marginalia, as is especially to be noted, not 
traversing the pleuralia as in that genus, but continuing below 
the pleuro-marginal sutures all round the carapace from the 
nuchal to the pygal region. 

Specific Relationships —The forms with which A gomphus 
tardus is to be compared are (1) A. (Hmys) jirmus (Leidy), 
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(2) A. petrosus Cope, (3) A. turgidus Cope, (4) A. (Amphiemys) 
owysternum Cope, and (5) Adocus (Pleurosternum) pectoralis 
Cope,—all of which are either slightly or not illustrated and 
difficultly accessible or little known types, based on fragmen- 
tary materials of barely diagnostic value beyond family or 
generic limits. It appears, however, that in comparison 
with Agomphus tardus (sp. nov.), A. (mys) firmus was a 
larger form with a shell relatively but not nearly so extremely 
heavy ; that A. ¢wrgidus Cope (as further described from the 
Marsh Cotype No. 900), is a small turtle of about the same 
size as A. tardus with minor differences of form and horn- 


FicurE 6.—Agomphus tardus (type). x%. Outlines of the anterior 
sutural faces or transverse sections of the 1st, 2d, 8th, 10th, 11th and pygal 
marginals.—C, pit in anterior face of the right 1st marginal for the recep- 
tion of the costiform process of the nuchal, which entirely perforates this 
marginal ; S, sutural face for union of 8th marginal with the hypoplastron. 


shield boundaries and far less robust plastron ; that A. petrosus 
Cope had a steeper, less flanged or shovel-shaped nuchal region, 
with the hornshield sulci nearer the marginal border, and the 
plastron lighter; that Adocus (Pleurosternum) pectoralis had 
a much less massive plastron and narrower bridge than A. 
tardus ; and that finally A. (Amphiemys) owysternum from 
the Tertiary of Georgia is a fairly distinct species from all of 
the foregoing Cretaceous Agomphids. 
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Measurements of Agomphus tardus Type. 
(Yale Museum Specimen No. 774. Skeletal elements uncrushed.) 


THE CaRaPAce. 
Length on straight line .........:-..-.-...... 38° @ 


Length over 48°54 
Width (greatest, or over 4th neural)........... 23° + 
Distance over curvature (greatest) ......-..-.. 38° 
Projection beyond front end of plastron_--- 1°5 
Projection beyond anal end of plastron 


[Thickness of nuchal (anterior), 1°3°" ; (posterior), 7™™ ; of the 
2d neural 1°4°" ; of the 5th neural 1°5°". With the exception of 
the distal extremity of the second pleural, which reaches the great 
thickness of 2°2°, the pleurals are of much the same development 
throughout, their thickness being quite nearly indicated by that 
of the marginals given in transverse section. | 


Bony Puates or CARAPACE, 


Length on marginal Middle length from 
border of marginal border of 
carapace, carapace to pleurals. 

Ist marginal .........-. 4° 4:3 
3°8 
3°8 4°5 
Marginalo-pygal .......- 4: 3 
Length Greatest width 
(Antero-posterior). (lateral). 
5°2 7°3 
3°6 
(absent) (absent) 
(3°) 


(Lateral length ist, 2d, and 7th pleurals 9°5°™, 12™, and 8°7°™ 
respectively.) 
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Tue PLastrRon. 


Greatest length on Greatest 
medium line. width. 
Epiplastron ......-..-- = 
Entoplastron .... 4°3 4°5 
Hyoplastron .. ...... 6°0 10° 
Hypoplastron _......-- 62 9°5 
Xiphiplastron 7+ 3°3 


(Greatest thickness of the hyoplastron measured on interior 
border 2°7°", of the hypoplastron 3°1°°. Least width of hyo- 
plastron measured across axillary border 5°6°™, of the hypoplas- 
tron across the femoral border 5°™,—whence least width of 
bridge, 10°6™™.) 


7 


FIGuRE 7.—Agomphus tardus (type). x4. Outline of sutural faces (or 
transverse sections) of the hyoplastron, the hypoplastron, and the 5th mar- 
ginal. h,h, posterior and internal sutural face of hypoplastron ; hp, inter- 
nal sutural face of hypoplastron, which placed tandem to A yields the median 
transverse section of the plastron, exclusive of the epi-, the ento- and xiphi- 
plastron ; 5, anterior face, 5th marginal. The arrows orient to the vertical 
and median lines. 


Agomphus masculinus Wieland (sp. nov.)—(Figure 8). 


The beautifully fossilized plastron accompanied by various 
marginals, a nuchal and fragmentary pleurals of a smaller 
turtle than the preceding, received at the Yale Museum from 
the West Jersey Marl Co.’s pits, at Barnsboro, Gloucester 
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County, New Jersey, in April, 1872, and numbered 671 in the 
Marsh Collection, is here made the type of the new species 
Agomphus masculinus. This specimen undoubtedly pertains to 


FIGURE 8.—Agomphus masculinus Wieland (sp. nov.). The plastron of 
the type specimen (No. 671, Marsh Collection), consisting in the ento- 
plastron, hyoplastra, hypoplastra and right xiphiplastron complete (with 
the missing epiplastra and left xiphiplastron restored). x 5%; 

(1) Bone plates.—ep, epiplastron ; en, entoplastron ; hy, hyoplastron ; hp, 
hypoplastron ; x, xiphiplastron. 

(2) Hornshields.—h, humeral (in part); p, pectoral; v, ventral ; f, femo- 
ral; a, anal; ii, inframarginal region (above which the axillary inframar- 
ginal appears completely outlined) ; 6, 7, inner borders of the 6th and 7th 
marginal shields. 
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an originally complete fossil shell, but the several parts secured, 
although as numerous as in the preceding fossil, scarcely have 
the fortunate situation making possible a similar restoration. 

The elements are all matrix-free, uncrushed and disarticu- 
lated, with the sutural faces all clearly outlined (save a small 
outer border portion of the left side of the plastron). Also the 
narrow to line-like hornshield sulci are all distinct in every 
instance. Unfortunately, but a single example of the present 
species is known with certainty. 

The plastral features of A. masculinus as shown in figure 
8 are more nearly similar to those of A. tardus than to those 
of any other known Agomphid. Specific identity is however 
clearly indicated by the slightly less robust form with rela- 
tively larger hypoplastra and ventral hornshields, and an ento- 
plastron of sub-rhombic instead of sub-isosceles outline. 

It is further to be observed that the doubly sigmoid antero- 
posterior curvature of the plastron is greater than in any 
other known species of Agomphus. Although this feature 
does not clearly appear in the photographic figure 8, it is so 
strongly accentuated in the fossil itself as to suggest that it is 
an individual peculiarity denoting an old male turtle, or per- 
haps better tortoise, whence the specific name. 

he addition a new specific character is exhibited by the com- 
plete nuchal, and the third, eighth and tenth marginals accom- 
panying the present plastron. These show that the marginal 

ornshields anterior to the eleventh did not overlap the pleuro- 
marginal sutures, and that the eleventh and twelfth did do so. 
As this peculiarity is not present in either A. turgidus or A. 
tardus, it in a sense unites Agomphus with Adocus since in 
Adocus punctatus at least, a similar hornshield overlap begins 
with the fifth marginal hornshield. — 


(a) Measurements of the Plastron of Agomphus masculinus 


Type. 

| 
Length of bridge suture 10 
Distance between the axillar and femoral borders 7°9 
Length of the hyo-hypoplastral suture 5°5 
Length of inner hyoplastral suture -........-- 4° 
Length of inner hypoplastral suture .... .--. .- 3°5 
Length of inner xiphiplastral suture 4°5 
Lateral width of entoplastron ...............- 3°6 
Antero-posterior length entoplastron 3°4 
Greatest thickness entoplastron ........ 
Greatest thickness hyoplastron 1°8 
Greatest thickness hypoplastron ...- 1°8 
Greatest thickness xiphiplastron 1°6 
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Specimens 775 and 776.*—(Figure 9). 


The characters of the plastron in the genus Agomphus are 
shown in still further specific detail by the complementary 
specimens 775 and 776 of the Marsh Collection, as represented 
in the retouched photographic figure 9. These two specimens, 
the parts of which are enumerated in the legend of figure 9, do 
not necessarily pertain to the same species. In fact specimen 
776 indicates a turtle with a slightly heavier plastron and 
broader bridge than 775, although quite similar in all other 
comparable respects. 

Specimen 776 probably belongs to A. (Zmys) turgidus, 
although we note that it may we, ol be separated from this 
form by the different outline of the humeral hornshields, and 
from Adocus (or Agomphus) pectoralis by the relatively 
larger plastral bridge. The bones, while unusually robust, do 
not reach the great thickness seen in both A. ¢tardus and A. 
masculinus. 

It is furthermore to be observed that specimen 775 is dis- 
tinguished from both the species just named as well as from 
all other Adocide so far as known, by the series of accessory 
parallel growth lines of both the anterior and posterior sulci of 
the femoral hornshields. This peculiarity, as distinctly shown 
in figure 9, recalls the obverse condition of change from deep 
sulci in the nuchal region to narrow line-like sulci on all the 
rest of the carapace seen in Adocus punctatus. An imper- 
fect accompanying hyoplastron however suggests proportions 
similar to those of Adocus (Pleurosternum) pectoralis, which 
we are fairly satisfied is an Agomphus. Were specimen 775 
assigned to a new species, no one could say nay on the basis of 
the material now known, but to do so could only be defended, 
were no further examples likely to be yielded by the New 
Jersey Cretaceous. 

While it is not therefore convenient to assign these specimens 
to any of the half dozen known types, and much less so to pro- 
pose a new species for No. 775, it is held that whoever is for- 
tunate enough to discover additional new specimens illustrating 
the doubtful points involved, will first be entitled to determine 
these specific values. For the present it is therefore only 
attempted so far as fairly practicable to make accessible the 
features of Agomphid structure. Nor do we consider that on 
last analysis there is any essential difference between this 
structural study and the more purely taxonomic point of view. 

* No. 775 is from the Cream Ridge Marl Co.’s pits, Hornerstown, Mon- 
mouth Co., New Jersey. It was received at the Yale Museum in April, 1871. 


No. 776 is doubtless from the same locality, but there is a discrepancy in the 
Museum record, so that it is not positively known where this fossil is from. 
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FiGuRE 9.—Agomphus. Two complementary specimens illustrating plas- 
tral structure. No. 776, consisting in the hyoplastra and epiplastron, may 
be doubtfully referred to A. turgidus. No. 775, consisting in the hypoplas- 
tra and xiphiplastron, is of more uncertain specific reference. Both the 
specimens are shown exactly § natural size. 

(1) Bone plates.—ep, epiplastron; en, entoplastron; hy, hyoplastron ; 
hp, hypoplastron ; (xiphiplastron not lettered). 

(2) Hornshields.—h, humeral (in part); p, pectoral ; v, ventral; /, femo- 
ral; ai, axillary—si, sub-axillary—mi, mesial—and ii, inguinal inframar- 
ginalia ; (anal hornshield not lettered). 
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Agomphus turgidus (Cotype). 

It is of interest to further note that the specimen (number 
900) from the Cream Ridge Marl Co.’s pits Hornerstown, 
Monmouth Co., New Jersey, received at the Yale Museum in 
1869, is clearly a second specimen of A. turgidus Cope, from 
the same locality as the type, and exhibiting various further 
structural features. Indeed here is still another instance in 
which more elements are present than in the above described 
A. tardus, although without the fortunate distribution per- 
mitting a restoration as in that specimen. These portions are: 
the entoplastron and both hyoplastra (that of the left side 
articulating with the nearly complete 3d marginal), the right 
5th-11th marginals (the 6th and 7th having the superior and 
inferior borders broken away), the pygal marginal and the 
lower halves of the left 4th, 6th and 7th marginalia; also the 
second, a 6th or 7th neural, and the third and fourth neuralia 
complete with the proximal ends of the left 3d-5th and the 
right 4th pleuralia attached. 

The specific characters of A. turgidus have already been 
commented cn indirectly, so that further description of the 
present specimen which has been of much use in determining 
the preceding new species, is scarcely required. The original 
fossil shell was doubtless complete, and had but a few more 
fortunately situated elements been recovered a restoration 
could be made. 

A. turgidus did not have as massive a shell as A. tardus, 
but presents all the characteristic generic features distinguish- 
ing Agomphws from Adocus; in particular the heavy shell, 
the sharp to acuminate rather than rounded xiphiplastral end 
of the plastron, and the marginalo-costal suture resting on the 
marginals, instead of rising up onto the pleuralia beyond the 
third marginal hornshield. 


Synopsis of the Characters of Agomphus. 


The description of the foregoing new species of Agomphus, 
A. tardus and A. masculinus, and of the plastra of more or 
less doubtful specific identity numbered 775 and 776 in the 
Marsh collections, together with a topotype of A. turgidus, 
tinally acquaints us with the shell structure of this interesting 
Upper Cretaceous genus as follows : 

Carapace.—Medium sized to small, of elliptical outline, 
considerable depth, and with thicker walls in some species 
than in any other known Testudinates. Composed of 49 bony 
plates (one more or less, depending on the presence or absence 
of 7th and 8th neurals), and without fontanelles. Hornshield 
sulci small and line-like to indistinct. 
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(a) Bony plates :—Marginals, 11 pairs, very heavy; nuchal, 
large, of sub-pentagonal outline, without a nether process, but 
with costiform processes sometimes perforating the entire Ist 
marginals (A. ¢ardus); neural series with but seven or eight 
members—the 9th or post neural being present with suppres- 
sion of the 7th, or both 7th and 8th; pygal single as in 
Adocus ; pleuralia very heavy with medium to slight develop- 
ment of the rib capitulee. 

(b) Hornshields.—A medium-sized nuchal and twelve pairs 
of marginals with the inner or marginalo-costal suture not 
rising onto the pleurals, as in Adocus, but traversing the 
marginal plates throughout (except in the single species A. 
masculinus, where the penult and final or pygal shields respec- 
tively overlap the 8th pleural and pygal plate. 

Plastron—Of medium size, without fontanelles and very 
heavy with the strong bridge suture extending from the pos- 
terior end of the 3d to the anterior end of the 8th marginal. 
Entoplastron large, of sub-isosceles triangular to rhombic out- 
line. Epiplastral border rounded; anal region acuminate in 
every known species—not rounded as in Adocus. 


Agomphus is held to be distinct from the earlier proposed 
genus Adocus mainly because of the position of the marginalo- 
costal suture on the marginals, the very characteristic form of 
the plastron, and the enormous thickness of shell. Although 
some of the imperfectly known species may prove to intervene 
and bridge these gaps—not large when taken singly,—it 
appears at present that they uniformly separate an Agomphid 
series of closely related, mostly Small turtles ranging from the 
Upper Cretaceous into the Eocene. Therefore, as both Adocus 
and Agomphus are numerous in species, it would seem to be 
much the better policy to retain the latter genus so long as not 
definitely proven to merge into the former. The species 
respectively assigned to these two closely related genera of the 
Adocide therefore are : 


1. Adocus (Emys) beatus (Leidy) Cope. 
2. agilus Cope. 
3. pravus (Leidy) Cope. 
4. “  syntheticus Cope. 
5. punctatus Marsh. 
6. Agomphus (Emys) turgidus (Leidy) Cope. 
7. “firmus (Leidy) Cope. 
8 ” (Amphiemys) oxysternum (Cope) Hay. 


9, petrosus Cope. 
10. + (Adocus) pectoralis (Cope) Wieland. 
11, tardus Wieland. 


12. “6 masculinus Wieland. 
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From this numerous assemblage of species we naturally 
come to ask how turtles with aah thick shells as the Agom- 
phids, the more naturally ascribed to land forms, came to be 
so intimately associated with Osteopygis, Lytoloma, and the 
various other semi-marine to marine turtles and other forms 
which teem in all the Agomphuzs localities in the Upper Cre- 
taceous marl beds of New Jersey. Being mostly small turtles 
the heavy specialized shells would mainly serve as a protection 
from the other larger and more powerful reptiles, which 
swarmed along and into the bays and estuaries of the New 
Jersey Cretaceous shore line, so that a salt water littoral 
habitat is not precluded. But while no specimens of the 
Marsh or other collections illustrating limb or cranial structure 
have yet been referred to Agomphus, it would seem that at 
least some of the species of the genus dwelt back from the 
shore line along the streams, on the more or less sandy river, 
ox-bow, or delta banks, and doubtless in the vast numbers 
paralleling the Orinocan Podocnemis, the easy prey of the 
jaguar, and once far more abundant on lower river courses 
than now. From such locations many shells might be carried 
forward to the shore front in flood time or in the course of 
estuarial change. Also, if congregating in any considerable 
numbers on the more nearly forest-free river banks, or on dune 
slopes, at egg-laying time, many individuals might then be 
either preyed on by other animals, or swept shoreward. It is 
a fact of some slight bearing on such a conjecture that while the 
Adocide are much more numerous than the other Testudinates 
of the mar! beds, nearly all the limb bones recovered pertain 
to the semi-marine to marine Osteopygid and Lytoloman series. 
Moreover the abundance of the fossils of the marl beds is 
probably not generally understood, since almost no specimens 
have been secured in the past twenty-five years. Only a very 
few per cent of the specimens uncovered in the marl pits, 
when excavation was actively carried on thirty years ago, ever 
made their way into the museums; and these were all from 
restricted areas, although these fossils were for the greater 
part abundant everywhere in the several fossiliferous horizons 
of the entire New Jersey mar! belt. 
Yale Museum, New Haven, Conn. 
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Art. XLV.—The Cambro-Ordovician Limestones of the Mid- 
dle Portion of the Valley of Virginia; by H. D. Campsett. 


Neiraer the Knox dolomite nor the Shenandoah lime- 
stone, if used as the name of a geologic formation, should be 
made to include all of the Cambrian and Ordovician limestones 
of the Valley of Virginia from Tennessee to Maryland. 

M. R. Campbell* makes the Shenandoah limestone of south- 
west Virginia comprise not only the Knox dolomite but at least 
1500 feet of Cambrian strata beneath it. He also describes 
two formations of limestone above the Shenandoah and recog- 
nizes 500 feet of subjacent variegated shale and impure lime- 
stone. 

At the border between Tennessee and Virginiat he makes 
the Shenandoah limestone include not only the Knox dolomite 
but five other formations, remarking that the six merge into 
one formation which prevails along the eastern side of the 
Appalachian valley at least as far as Pennsylvania. 

It is not the purpose of this article to discuss the correlation 
of the Knox dolomite and the Shenandoah limestone, which 
can be satisfactorily accomplished only after several additional 
sections across the valley of Virginia have been described in 
detail and the fossils from fixed horizons have been com- 
pared. 

This introduction is offered as an explanation ‘for using the 
following entirely new names for the formations recognizable 
in the limestones of the portion of the Appalachian valley 
near Lexington and the Natural Bridge, Virginia. 


Section of the Valley Limestones near Lexington, Virginia. 


Period. Name of formation. Thickness in feet. 
ee Liberty Hal] limestone 1000+ 
Ordovician | Murat limestone 100-150 
‘ Natural Bridge limestone 3500+ 
Buena Vista shale 600-900 
Sherwood limestone 1600-1800 


Sherwood limestone.—In the bluff of James River at Sher- 
wood, Va. and for more than twelve miles to the southwest, the 
lower part of this formation consists of several hundred feet 
of white crystalline dolomite. This dolomite is overlaid by 
heavy beds of light blue and gray magnesian limestone with 
occasional beds of shale and shaly limestone. It was just 
beneath or at the very base of the Sherwood limestone that 

*U. S. Geol. Surv., Geol. Atlas of U. S., Folio No. 26, 1896. 
+ Ibid., Folio No. 59. 
Am. Jour. So1r.—Fourts Seriges, Vou. XX, No. 120.—DEcEMBER, 1905. 
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C. D. Walcott* found Lower Cambrian fossils. The forma- 
tion is superjacent to the quartzites and shales of the Balcony 
Falls section. 

Buena Vista shale.—Bright variegated shale is conspicuous 
in the bluffs of James River between Sherwood and Buchanan, 
and along the road between Sherwood and Natural Bridge. 
Red va predominate, but green, yellow, and brown colors 
are common. Mottled blue limestone beds alternate with the 
shale in the lower part, and it passes by a succession of shale 
and limestone beds into the superjacent limestone. In this 
formation C. D. Walcott+ found a Ptychoparia closely related 
to species from the Middle Cambrian beds of Tennessee. The 
formation is from 600 to 900 feet thick. It receives its name 
from Buena Vista, Va., where it is well developed. 

Natural Bridge limestone.—The formation consists princi- 
pally of heavy-bedded gray and light blue magnesian limestones 
with thin siliceous laming as a conspicuous feature, especially 
upon weathered surfaces. Beds of white and pinkish dolomite 


- occur now and then. Calcareous sandstone strata from a few 


inches to eight feet thick are occasionally prominent. Black 
chert occurs in nodules more or less throughout the formation, 
but heavy beds of chert are usually very conspicuous near the 
top. Specimens of Lingulepis and Obolus were discovered by 
C. D. Walcott in this formation two miles below Buffalo 
Mills on Buffalo Creek in June 1898, thus establishing by fos- 
sils the age of part of this limestone as Cambrian. Fossils 
from 300 or 400 feet below the top of this formation make 
the age of its upper beds Beekmantown (Calciferous).t 

On account of the difficulty of determining the geologic 
structure in this section, the total thickness of the formation 
has not been accurately determined, but measurements which 
were made in a continuous series where there was no indica- 
tion of folding or faulting indicate a thickness of over 3500 
feet. The Natural Bridge and its canyon display part of this 
limestone, and hence the name. 

Murat limestone.—Superjacent to the heavy chert beds of 
the Natural Bridge limestone occurs a massive gray crystalline 
limestone containing bryozoa and other fossils in abundance. 
About 125 feet of it are well exposed along Buffalo Creek at 
Murat, Va., whence the formation takes -its name. Its lower 
portion often contains chert nodules. The deep red clay soil 
resulting from the Murat limestone is conspicuous in contrast 
with the gray cherty soil from the top of the Natural Bridge 
formation. 


* This Journal, July 1892, p. 53. 
+ Ibid., p. 52. 
¢R. S. Bassler, Bull. U. S. Geol. Surv. No. 248, 1905, p. 315. 
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Liberty Hall limestone.—In describing a section through 
this region in 1879, J. L. Campbell* used the name Lexington 
limestone for this formation, but inasmuch as the same name 
is given to certain Silurian rocks in Kentucky,+ it has been 
rechristened Liberty Hall limestone from the name of an old 
historic ruin which is constructed on and of this rock, and 
which has been standing for more than a century and is as 
well known in this region as Lexington itself. 

The Liberty Hall limestone is usually a succession of rather 
evenly banded beds of fine-grained, dark blue limestone and 
darker, more argillaceous limestone which weathers.shaly. As 
we ascend into the formation calcareous shale predominates 
and limestone beds are less frequent. In this region the forma- 
tion has been much fractured and folded, ‘and sometimes 
appears massive with innumerable veins of infiltration of cal- 
cite filling the crevices. Again it appears shaly after long 
exposure to weather. Brachiopods and trilobites of Mohawkian 
age are especially abundant in the lower beds. From the top 
of the Murat through the limestone and calcareous shale, so 
long as it carries vonspicuous limestone beds, the Liberty Hall 
limestone is about 1000 feet thick. Then follows about 600 
feet of shale and slabby sandstone to the bottom of the first 
bed of quartzite above the Valley limestones. The thick beds 
of shale above the limestones, both northeast and southwest of 
the section here considered, give rise to another problem of 
correlation. 

Washington and Lee University, 

Lexington, Virginia, October 31, 1905. 


* This Journal, xviii, 1879, p. 29. 
+ U.S. Geol. Surv. Geol. Atlas of U. S., Folio No. 46, 1898. 
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Art. XLVI.—elations of Ions and Nuclei in Dust-free Avr; 
by Cart Barvs. 


1. In the following table I shall give typical results of the 
nucleation computed from the coronas observed in a glass fog 
chamber, in the presence or absence of external radiation, when 
the saturated dust-free air contained is suddenly cooled by par- 
tial exhaustion of successively increasing magnitude. The 
amount of exhaustion (with which the supersaturation goes in 
parallel) may be conveniently specified in terms of the drop in 
pressure, 5p, between the outside and the inside of the given 
moderately efficient fog-chamber. Since the barometer was 
nearly normal, the corresponding volume increase, etc., may be 
readily derived. 


TaBLeE I.—Typical results of the ionized and colloidal nucleation of dust-free 
air, energized (or not) by weak and strong radiation. Fog chamber about 
50™ long, 15° in diameter; walls of glass 8™ thick, ends 1™ thick- 
Piping of one inch gas pipe. Barometer about normal. D, distance 
between walls of fog chamber and anticathode or sealed aluminum tube 
with weak radium. 


X-rays X-rays Radium X-rays | X-rays 
from from from from | from 
=» end |D=600™ end | side |D=100™ end |D=50em side 
dp nx 10-3. op nx10-%,| dp nx10-.| dp nx10-3,| dp nx 10-4. 
21 0 19 ? O 19 2 18 0 18 0 
23 9 20 2 20 2 19 1 19 2 
25 “7 21 8 21 10 20 20 20 *10 
27 5 22 20 22 28 21 37 21 *28 
28 18 23 28 23 os. |. 33 50 22 57 
29 45 24 33 24 45 24 75 24 93 
30 59 26 386 | 25 50 26 95 25 110 
32 73 28 37 26 52 28 110 27 133 
34 87 30 39 28 53 30 124 29 145 
36 100 34 41 30 55 35 1385 | 32 155 


In computing the (fleeting) nucleation one is left in doubt 
whether the nuclei (ions) are restored to the air more quickly 
than they can be removed by exhaustion; or whether the 
reverse is true. I have assumed the former to be the case and 
call this nucleation (number per cubic em.) x. If the nuclei 
are removed more quickly than they are reproduced, it will be 
necessary to multiply » by the corresponding volume increase, 
and I shall call this value VY. In the present experimentst V 

* Probably reduced by the presence of persistent nuclei in small number. 


+ At high values of dp both n and N become untrustworthy as absolute 
values; but they suffice very well to indicate the relations. 
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is usually much larger than mn. In the cases of persistent 
nucleation due to the X-rays or other causes, JV is obviously to 
be taken ; but here from the low values of 5p which suffice for 
condensation, the difference is not so important. 

2. To vary the intensity of radiation, the anti-cathode of the 
X-ray tube or the radium tube (of thin aluminum, hermetically 
sealed, holding 10 mg. of weak radium —-10,000 x — within), 
is placed at a distance, D, from the outside of the fog-chamber. 
This was a horizontal cylinder of glass, 50™ long and 15 in 
diameter, with the end toward the bulb 1™ thick and the side 
wall 3 thick. When J is measured from the end, persistent 
nucleation is not usually producible* because of the thickness 
of the glass to be penetrated. When J is measured from the 
sides, however, persistent nucleation just begins at J) = 50™ 
and increases at a rapidly accelerated rate for smaller distances. 
Hence the ionization corresponding to D = 50™ .s a transi- 
tional value at which fleeting nuclei or ions merge into persis- 
tent nuclei. 

3. If the data are constructed graphically, it appears that all 
the curves are eventually intersected by the curve for dust- 
free non-energized air. In the latter we may recognize a 
region of ions (say from dp = 21™ to 27™) and a region of 
colloidal nuclei for larger values of 6p; but the whole phe- 
nomenon is continuous. The effect of radiation as seen in the 
other curves is therefore to decrease the efticient nucleation of 


TABLE II.—Persistent (large) nuclei(N, number per cm’) produced by intense 
X-radiation, in dust-free air. dp —18°™, being decidedly below the fog- 
limit. D measured from side of glass fog chamber (wall ‘3°™ thick) to 
anticathode. Aluminum screen inserted. 

D= 12 20 30 40 50° 
Nx10*= £4140 56 10 1 1 


dust-free air more noticeably when the radiation is weaker and 
the supersaturation higher. These results may be tried directly 
for instance, with the radium tube at different distances, D); for 
a fixed pressure difference, 5p. Thus at 5p = 41™ the nuclea- 
tion passes throngh a minimum at D = 25" when D 
increases from 0 to 50™. The effect of radiation is then virtu- 
ally an aggregation of the colloidal nuclei of dust-free air. If 
the effect of ionization were merely to mask the presence 
of the smaller colloidal nuclei, the same effect should occur at 
intense ionization. Here, however, nuclei larger as well as 
indefinitely smaller than the mean ionic gradation aré produced 
like the latter in continually greater numbers as the radia- 
tion increases. The case is rather one in which relatively 


_*Thave since succeeded in producing persistent nucleation through thin 
tin plate. 
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small as well as large colloidal air nuclei are all successively 
aggregated into larger particles. In other words, as the radia- 
tion increases the whole air curve is bodily shifted more and 
more and with change of form to the left into smaller super- 
saturations, until eventually the persistent nuclei due to X-rays 
actually appear, and require scarcely any supersaturation to 
condense water vapor. 

4, Using an apparatus with a larger exhaust cock and ex- 
haust pipes and therefore more rapid exhaustion, data were 
obtained of which the following table contains examples. 
TaBeE III.—Nucleation of dust-free air, energized or not. New apparatus, 


114" stop cock, connections of inch gas pipe. Bar. 76°23. Walls of fog 
chamber ‘3° thick. Three horizontal partitions of wet cloth within 


chamber. 

dp. 8. nx 10-3, | Op. s. nx10-%*, 

Sept.3 44 *7-7 180 |Sept.3 196 26 52 

L 42 *7-6 175 20°4 49 37 

35 160 2i°0 5°2 43 
80°8 137 
21 26 62 | Ix. 
24°3 4 2 X-rays, D = 50™ from side. 
48°9 7°6 190 
25°3 1°4 1°7 43°6 §8:0 216 
26°1 2°6 6°2 35°2 +9°0 240° 
27°0 3°6 17 30°8 258 
27°6 50 46 26°6 229 
28°6 5°4 60 22°8 [8-0 137 
29°3 6°3 92 120 
305 70 125 20°8 100 
35°0 160 19°5 5°1 39 
*7°5 136 18°6 ] 

II. Radium tube added on side. of 

Barometer 76°05 (mean values) tw 


X-rays, D = 12 from side. 


43°6 4°4 43 
35°0 67 18°9 2°2 2-7 
30°8 5°6 £9 20°0 5°7 54 
26°4 56 64 210 117 
242 60 23°0 tt7'3 125 
22°8 56 57 245 95 195 
21°2 5°6 55 29°3 **10°5 =. 290 
20°0 4°] 20 35°0 **10°7. 320 
18°8 0 0 43°7 |10°3 306 
. 19°0 0 0 52°2 §9°4 240 
19-0 5 


The feature of these data is their steadiness in the lapse of 
time. The curves have naturally moved bodily into lower 


*G' B P corona steadily repeated, but not quite clear. 
Iwyeg. 


tGBP. 
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supersaturations and the asymptotes (or maxima) are in every 
ease reached and much higher in value. The range of super- 
saturation within which the condensations begin and are nearly 
completed is reduced so that the curves are usually steeper. 
In case of the new curve for non-energized air (and to the 
same extent in the others) the relative absence of nuclei in the 
region of ions is a distinguishing peculiarity. Investigated by 
the coronal methods, the curves rise, as it were, abruptly from 
the abscissa, and there is a rise of fog limit. 
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Fic. 1.—Charts for Table III, showing the coronal apertures (angular 
diameter being s/30) in cases of different supersaturation (pressure drop on 
exhaustion dp) in cases of non-energized dust-free air, and of dust-free air 
energized by radium and the X-rays from different distances, D. The dotted 
curve corresponds to less rapid exhaustion (Table I). Its intersection with 
the corresponding curve drawn in fullshould be noticed. It indicates the 
eae of a group of larger nuclei present in the former case and absent in 
the latter. 


5. In connection with the present data, different suggestions 
made in the earlier paper and diverging from the more usual 
explanations, may be recalled: The effect of radiation if not 
too strong, has been shown to be virtually an aggregation 
of the colloidal nuclei of dust-free air. It seems probable 
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that the ions or fleeting nuclei are such loose aggregates 
built up out of colloidal nuclei, because evidence of the pres- 
ence of colloidal nuclei absent at the low ionizations (exposure 
to weak radiation) is manifest at the high ionizations (exposure 
to intense radiation). If the radiation is very strong all sizes 
are represented, showing that the aggregates are virtually 
built up out of continually smaller colloidal nuclei probably 
closely approaching the molecular sizes, while at the same 


Fie. 2.—Charts for Tabie III showing the nucleation n in terms of the 
supersaturation (pressure drop dp), for dust-free non-energized air, and for 
dust-free air energized by radium (10,000 x , 10 mg.) from different distances 
D. The dotted curves show the corresponding cases (Dust-free air, A ; 
Radium, R; X-rays, X.) for less rapid exhaustion (Table I). The vertical 
spaces represent 20,000 nuclei each. 
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time the existing nuclei are further aggregated into larger 
systems. 

Within the fog-chamber it is probable that the radiations 
whether undulatory or corpuscular, is at any point the same in 
all directions, for the nuclei in any given case are largely 
produced by secondary radiation. 

Hence it follows, qualitatively at least, that the inside of the 
fog-chamber is an ideal Lesage medium. One may argue, 
therefore, that a corresponding tendency for the preéxisting 
colloidal nuclei of dust-free air to aggregate into ions or larger 
bodies, should be manifest. Again the ions, conditioned by 
the presence of radiation, must fall apart when the radiation is 
withdrawn, and this is the case. One may infer also that the 
nucleating effect produced by negative corpuscles would be 
different from that corresponding to the positive residuals. 

Let the kinetic ionization pressure be supposed to increase 
as the square of the velocity of the corpuscles and as their 
density of distribution; then if the. ionization becomes very 
intense it is possible that the pressure becomes strong enough 
to produce permanent union of the loose aggregates, or that 
the fleeting nuclei eventually become persistent, as is the case. 

If the ionized field is intensely produced by corpuscles issu- 
ing from within the body itself, as for instance, in combustion, 
or ignition, etc., one may expect that large nuclei as well as 
fleeting nuclei should simultaneously appear; or that nuclea- 
tion, passing through a transitional stage from fleeting to per- 
sistent as the electrification is more intense, should be the 
invariable concomitant of ionization. It is probable that the 
expulsion of corpuscles takes place whenever persistent nuclei 
are produced. Thus in the case of the X-rays, the generation 
of persistent nuclei occurs at an accelerated rate with time for 
a fixed radiation. If the radiation is cut off, nuclei are spon- 
taneously generated (secondary generation) for some time after. 

Arguments to the same effect would follow for light pres- 
sure for wave lengths small enough to be easily scattered. 
Thus persistent and fleeting nuclei as a simple continu- 
ous phenomenon are produced by the X-rays (Table II), in 
the manner identical with the case of ultra-violet light. Simi- 
larly nuclei grow large in size as the ignition, the potential 
differences, etc., are larger. 

Finally, although the colloidal nucleation of dust-free air 
may be conceived to be aggregated both by undulatory and by 
corpuscular pressure, it is only in the latter case that the 
nuclei can be influenced by an electric field because the cor- 
puscles are themselves actuated. This distinction in fact exists 
between nuclei otherwise quite identical fleeting or persistent, 
but produced in one case by ultra-violet light and in the other 
by the X-rays or the action of radium. 


Brown University, Providence, R. I. 
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Arr. XLVII.— Additional Notes upon the Estimation of Cad- 
mium by Means of the Rotating Cathode, and Summary ; 
by Cuartes P. Frora. 


[Contributions from the Kent Chemical Laboratory of Yale Univ.—cxli.] 


I. The Behavior of Cadmium Nitrate. 


Since cadmium is not readily precipitated by the electric 
current from solutions containing even small amounts of free 
nitrate acid, it was to be expected that cadmium nitrate 
would prove to be little fitted for estimation by electrolysis, 
since the action of the current would produce nitric acid. 
This, in general, was the result of my experiments upon the esti- 
mation of cadmium in the form of the nitrate upon the rotat- 
ing cathode. The deposits obtained from solutions containing 
sulphuric acid, the phosphates, pyrophosphates, urea or formal- 
dehyde, were satisfactory, but the time necessary for complete 
deposition is so prolonged that these solutions are compara- 
tively valueless for the estimation of cadmium taken as the 
nitrate, since it would be easier and more trustworthy to trans- 
form the salt to the sulphate by evaporation with sulphuric 
acid before electrolyzing. With solutions containing acetic 
acid the metal was not precipitated, except in a narrow ring at 
the surface of the liquid. The behavior of solutions contain- 
ing formic acid, tartaric acid, acetaldehyde and formaldehyde 
was similar, but less pronounced. The only solution from which 
1 was able to obtain satisfactory results in the estimation of 
cadmium nitrate was a solution containing potassium cyanide. 
This solution was prepared by adding to the solution of cad- 
mium nitrate, which had been standardized by the precipitation 
and ignition of the carbonate, the desired amount of sodium 
hydroxide, and then redissolving the precipitated hydroxide in 
an excess of potassium cyanide. The time needed for com- 
plete deposition is somewhat longer than that required where 
the chloride and sulphate of cadmium were taken, but the 
deposit was bright and very satisfactory. Care must be used 
to avoid the use of too large an amount of potassium cyanide. 
The following table shows the results obtained : 


Tot. 
Cd. KCN. NaOH. Cur’t = N.D100. E.M.F. Time. vol. Cd. fd. Error. 
grm. grm. grm, amp. amp. min. cm, grm. grm. 


ts 
8 45 60 0°0933 +0°0013 


II. The Behavior of Solutions containing Free Nitric Acid. 


If free nitric acid be added to a solution containing a salt of 
cadmium, the precipitation of the cadmium by the electric cur- 


35 60 0°0924 +0°0004 
a 50 60 071072 —0-°0001 
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rent will be retarded, and even prevented altogether if the 
nitric acid be present in sufficient amount. Upon this behavior 
have been based methods for the separation of copper, bismuth 
and mercury from cadmium.* Tests were made by me to 
determine the amount of free nitric acid necessary to prevent 
deposition of the cadmium, and it was found that 2°* of nitric 
acid of 1:4 dilution in 50°* of solution (approximately 1 per 
cent of free acid) will absolutely prevent the precipitation of 
the cadmium upon the cathode (current, 3 amperes ; E.M.F., 7°5 
volts). If less nitric acid was used, traces of cadmium were 
deposited upon the cathode. 


Summary of Results obtained in the Estimation of Cadmium by 
means of the Rotating Cathode. 


The results of the work described in this and the previous 
papers upon the estimation of cadmium by means of the rota- 
ting cathode may be briefly summarized as follows: Under the 
conditions used, cadmium taken in the form of the sulphate 
may be very accurately and satisfactorily estimated by deposi- 
tion from solutions containing sulphuric acid, sodium acetate 
and acetic acid, or potassium cyanide; but little less satis- 
factorily from solutions containing urea, formaldehyde or 
acetaldehyde ; and also with proper precautions, from solutions 
containing pyrophosphates, phosphates, tartaric acid or formic 
acid. From solutions containing oxalates or oxalic acid, 
ammonium tartrate, or potassium formate, however, I was 
unable to obtain satisfactory deposits. When taken as the 
chloride, cadmium does not permit such a wide range of condi- 
tions. Nevertheless, from solutions of the chloride ¢ containing 
sulphuric acid or potassium cyanide, or the pyrophosphates, 
the metal is deposited in a form comparable with that obtained 
when cadmium sulphate is taken. Solutions of the chloride 
of cadmium to which is added hydrogen disodic phosphate 
gave less desirable results; while solutions containing urea, 
formaldehyde or acetaldehyde gave deposits free from spongi- 
ness only after careful regulation of the conditions. In addition 
to the solutions containing the oxalates, oxalic acid, the for- 
mates and the tartrates, negative results were given in the case 
of the chloride by solutions containing the acetates, formic 
acid, and tartaric acid. The nitrate of cadmium is ill-fitted for 
electrolytic estimation, the cyanide solution being the only one 
from which satisfactory results were obtained. From solutions 
containing one per cent or more of free nitric acid, the cadmium 
is not deposited by the current. 

* Edgar F. Smith, Am. Ch. J. ii, 42 (1880) ; Smith and Mayer, J. Ch. Soc., 
lxiv, ii, 496 (1893); Kammerer, J., Am. Ch. Soc., xxv, 94 (1903); Ridorff, 
Z. angw. Ch. (1894), 388. 
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Art. XLVIII.—TZhe Estimation of Cadmium as the Oxide ; 


by Cuartes P. Frora. 
{Contributions from the Kent Chemical Laboratory of Yale Univ.—exlii.] 


Capmium may be simply and accurately estimated by con- 
verting the carbonate to the oxide by ignition. The oxide of 
cadmium may be subjected to very intense heat without loss 
from volatilization ; but in the presence of any carbonaceous 
matter it is very easily reduced to the metal, which is quite 
volatile at high temperatures. Consequently, this method has 
always been subject to more or less change of error where 
paper filters have been used. The usual course has been to 
wash thoroughly and then dry the precipitated carbonate, 
which is then removed as completely as possible from the 
filter: the latter then being burned separately. Even here 
there has always been avery appreciable loss, to avoid which 
various more or less complicated modes of treatment have been 
offered. As a type of these, we may take that of Max Mus- 
pratt,* who, after noting that high results were given by the 
ignition of the nitrate formed by dissolving the precipitated 
carbonate in nitric acid on account of included sulphate, pro- 
ceeded as follows: The precipitated carbonate was washed and 
dried, and as completely as possible scraped free from the 
filter paper, and then converted to the oxide by gentle igni- 
tion. This carbonate was entirely free from sulphate. The 
filter paper was treated with nitric acid and the resulting solu- 
tion and rinsings brought into a large porcelain crucible and 
evaporated to dryness. The dry nitrate was gently heated and 
the weight of the oxide obtained added to that of the mass of 
the precipitate. Even after this tedious procedure, Muspratt 
is obliged to suggest that the results will be more satisfactory 
if the oxide obtained by the ignition of the paper and the 
residues upon it be calculated as Cd,O rather than CdO. Evi- 
dently the method would give satisfactory results if this reduc- 
ing action of the filter could be avoided, and in former papers 
from this laboratory,+ it has been shown that this may be 
accomplished by the use of asbestos filters in a Gooch crucible. 
There is then no danger of loss from reduction, and the carbo- 
nate method is simplified and placed among the good analyti- 
cal methods. Recently, however, Miller and Paget have 
found that “the carbonate method is the most troublesome and 
the least satisfactory ;” but these investigators did not use the 
asbestos filter. 


* J. Soc. Ch. Ind.; xiii, 211 (1894). 

+ Browning, this Journal (3), xlvi, 280 (1893) ; Browning and Jones, ibid. 
(4), ii, 269 (1896). 

¢ Ch. News, Ixxxiv, 312 (1901). 
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The work of the writer. upon the carbonate method fully 
substantiates the previous work from this laboratory. For the 
determinations given, a solution of cadmium sulphate was used, 
whose standard was accurately given by the average of a large 
number of closely agreeing electrolytic determinations. Por- 
tions of this solution were accurately measured from a burette 
and diluted to 300 with hot water. A 10 per cent solution 
of potassium carbonate was then added, drop by drop, with 
constant stirring until no further precipitation took place. 
The whole was then boiled for about fifteen minutes, when the 
precipitate became granular and quickly settled. It was then 
filtered upon an asbestos mat in a Gooch crucible, which had 
previously been ignited and weighed, and was then carefully 
washed with hot water. In several cases, washing by decanta- 
tion was used. The precipitate was then dried and ignited 
over a Bunsen burner, first gently, then at full red heat until 
a constant weight was obtained, care being taken to avoid the 
reducing action of any unburned gas from the burner. 

The following results were obtained : 


CdO taken. CdO found. Error. 

No. of exp. grm. grm. grm, 
0°127 0°127 —0°0002 
0°1277 0°1280 + 0°0003 
3. 0°1277 0°1272 —0°0005 
4, 0°1399 0°1391 —0°0008 
5. . 071399 0°1399 +0°0000 
6. 0°1703 0°1700 —0°0003 
A 0°1703 0°1700 —0°0003 
8. 0°2129 0°2128 —0°0001 
9. 0°2129 0°2128 —0°'0001 
10. 0°2554 0°2554 +0°0000 


The method is simple in execution, and the above results 
prove its accuracy. 

Some of the older manuals also give as a method for the 
estimation of cadmium that of igniting to the oxide the pre- 
cipitated hydroxide obtained by adding a solution of sodium or 
potassium Ldectle to the solution containing the salt of cad- 
mium. Follenius has published* some results obtained with 
the use of an asbestos filter, and it was decided to try this 
method in comparison with the carbonate method. As in the 
apes with the carbonate, portions of the solution of 
cadmium sulphate were carefully measured off from a burette, 
diluted to about 300°’, and heated to boiling. A 10 per cent 
solution of potassium hydroxide was then added drop by drop 
and the whole boiled for about fifteen minutes. Upon cool- 
ing, the precipitate quickly settled in a semi-granular state, 


*Z. anal. Ch., xiii, 284 (1874). 
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and was best filtered and washed by decantation. The results 
were lower than when the cadmium was precipitated as the 
carbonate, as is shown by the following table : 
CdO taken. CdO found. Error. 

No. of exp. grim. ; grm. 
0°1277 "127 +0°0000 
0°1277 —0°0007 
0°1277 —0°0017 
0°1277 +0°0009 
0°1362 ; —0°0012 
0°1399 ¢ —0°0010 
0°1703 —0°0006 
0°17038 —0°0010 
0°1703 —0°0004 
0°1788 +0°0014 
0°2129 +0°0010 
0°2129 —0°0001 


While the figures show that fair results may be obtained by 
the hydroxide method, it can be compared with the carbonate 
method neither for accuracy nor convenience: the precipitate 
does not attain the same granular form as that of the carbo- 
nate; it is hard to filter, difficult to wash, and can be removed 
completely from the beaker in which precipitation takes place 
only with the utmost difficulty. 


Art. XLIX.—The Mounted Skeleton of Triceratops prorsus 
in the U.S. National Museum ; by C. Scuucuurt. (With 
Plate XV.) 


Norg.—At various times articles on Triceratops by the late 
Professor Marsh have been printed in this Journal, and as the 
U. S. National Museam is the first institution to possess a 
mounted skeleton of this, the largest-headed Dinosaur, it is 
deemed advisable to complete the records by reproducing here 
the illustration recently published in the Proceedings of that 
Museum.* Mr. G. W. Gilmore did the mounting, and from his 
article the following extracts are taken : 


Among the vertebrate fossils included in that part of the 
Marsh collection, now: preserved in the United States National 
Museum, are the remains of several individuals pertaining to 
the large Cretaceous dinosaur, Triceratops. All of this 
material, which comes from the Laramie division of the Cre- 
taceous, was collected by or under the supervision of the late 
Mr. J. B. Hatcher in the northeastern part of Converse 
County, Wyoming, a locality made historic by the researches 


* Article 1426, vol. xxix, 1905, pp. 483-435, 2 plates. 
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of this enthusiastic student. From this one region he col- 
lected the remains of more than forty individuals of the 
Ceratopsia, a record that has never been equaled. 

From the tip of the beak to the end of the tail the skeleton 
as restored is 19 feet 8 inches in length. The skull, which is 
6 feet long, equals nearly one-third of this length. At the 
highest point (the top of the sacrum) it is 8 feet 2 inches above 
the base. The mounted skeleton presents several features 
which would otherwise be lost to the observer if seen in the 
disarticulated condition. The short body cavity, the deep 
thorax, the massive limbs, and the turtle-like flexure of the 
anterior extremities are characters only appreciated in the 
mounted skeleton. The position of the fore limbs in the 
present mount appears rather remarkable for an animal of such 
robust proportions, but a study of the articulating surfaces of 
the several parts precludes an upright mammalian type of 
limb, as was represented by Marsh in the original restoration. 
Moreover, a straightened form of leg would so elevate the 
anterior portion of the body as to have made it a physical 
impossibility for the animal to reach the ground with its 
head. .. . . In constructing these parts we have followed 
Marsh’s drawing, assisted somewhat bv fore-foot material kindly 
loaned -by Dr. H. F. Osborn, of the American Museum of 
Natural History, New York City. 

The nasal horn of the skull used in the present skeleton 
appears to be missing, and on account of the unsatisfactory 
evidence as to whether the horn is wholly or only partly gone, 
it was decided not to attempt a restoration at this time. This 
will account for the absence of one of the important features 
upon which the name of the animal is based, Z?iceratops 
meaning three-horn face, in allusion to the presence of the 
two large horns above the eyes and the third smaller horn on 
the nose. 

It may be of interest to mention here that Prof. O. C. Marsh 
used this skeleton (No. 4842), supplemented by other remains 
now preserved in the collections of the Yale Museum, for the 
basis of his restoration of Triceratops prorsus, published as 
Plate LX XI in the Dinosaurs of North America. . . . A com- 
parison of the above restoration by Marsh with the mounted 
skeleton [see Plate XV] shows several differences in points 
of structure, due chiefly to the better understanding of these 
extinct forms. The most striking dissimilarity is in the 
shortening of the trunk by a reduction of the number of 
presacral vertebree. . . . Mr. Hatcher determined, from a well- 
preserved vertebral column in the Yale Museum, the number 
of presacrals as twenty-one, this being six less than ascribed 
to the animal by Marsh. 
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as well as nitryl fluoride, NO,F, which has been prepared by 
Moisson, but from the latter it differs in its density, in reacting 
readily with iodine to form iodine pentafluoride, and in reacting 
with water to form nitrous acid instead of nitric acid.—Zeitschr. 
Anorgan. Chem., xlvii, 190. 

4. The Atomic Weight of Strontium.—About ten years ago 
T. W. Ricnarps determined the atomic weight of strontium by 
means of a comparison of the bromide with silver. He now pub- 
lishes the results of a comparison of the chloride with silver, 
made several years ago, but not published at the time on account 
of a discrepancy in the results due to an unknown cause. This 
discrepancy has been explained by the recent revision of the rela- 
tion between silver and chlorine made by Richards and Wells, 
and it is found that the averages of the two series of determina- 
tions agree with remarkable closeness when the correction in the 
atomic weight of chlorine is made; thus : 


From SrBr,, Sr = 87°663 
From SrCl,, Sr = 87°661 


These results are based on silver as 107°930, but Richards 
remarks that this number is probably not exact in comparison with 
oxygen as 16, and that the result will require modification when 
the true atomic weight of silver has been determined.—Zeitschr. 
Anorgan. Chem., xlvii, 145. H. L. W. 

5. Qualitative Analysis; by E. H. S Battey and H. P. 
Capy. 8vo, pp. 278. Philadelphia, 1905, P. Blakiston’s Son & 
Co.—This book is interesting in being based upon the applica- 
tion of the theory of electrolytic dissociation and the law of mass 
action ; but, however important these principles may be con- 
sidered in connection with teaching the subject, it appears that 
the extent to which they are carried in this case often causes a 
loss of clearness and conciseness as far as qualitative analysis 
is concerned. It may be mentioned that the book is not as large 
as its pages would indicate, for nearly half of them are left blank 
for use in keeping notes. H. L. W. 

6. Charging Effect of Réntgen Rays.—The ionizing effect of 
these rays has been apparently fully proved, and there is a satis- 
factory agreement in the results of observers. This is not, how- 
ever, true in regard to the question whether the rays give various 
bodies upon which they impinge electric charges. The subject 
has been investigated by Kart Hann, whose results support the 
contention of Prof. J. J. Thomson, that the rays give a positive 
charge to bodies. His results are summed up as follows : 

(1) All bodies upon which the rays directly impinge are 
charged positively. 

(2) Very thin sheets of metals are charged more strongly than 
thick sheets, and the difference is greater the shorter the exposure 
to the rays. 


Am. Jour. Sor.-—Fourts Series, Vout. XX, No. 120.—DrcemsBer, 1905. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PHysIcs. 


1. A New Formation of Diamond.—In a lecture delivered 
before the British Association at Kimberly, South Africa, Sept. 
5, 1905, Crookss stated that he had found what 
were, in all probability, microscopic diamonds in residues obtained 
by Sir Andrew Noble in exploding cordite in closed steel cylin- 
ders. Crookes had calculated the theoretical melting point of 
carbon as 4400° absolute, and the melting pressure as 16°6 atmos- 
pheres ; hence he concluded that the conditions of the cordite 
explosions, where a pressure of 8000 atmospheres and a tempera- 
ture reaching in all probability 5400° absolute, would be favor- 
able for the formation of diamonds. Upon examining the resi- 
dues from such explosions, octahedral crystals were found which 
had high index of refraction, the proper cleavage, and the 
absence of birefringence of the diamond, and, although their 
other properties have not yet been determined, the chemical 
ordeal to which they were subjected in the treatment of the 
material leads to the belief that they must be diamonds.— Chem. 
News, xcii, 148. H. L. W. 

2. A New Compound of Iron.—Orro Hauser has prepared 
a curious ammonium-ferrous-ferric basic carbonate, evidently a 
triple salt, to which he gives the formula 


. 2H,0. 


Jt may be prepared, in the form of a crystalline precipitate, as 
follows : Ammonium-ferrous sulphate is dissolved in five parts of 
water, then a solution of commercial ammonium carbonate in 
about five parts of water is added until the precipitate which 
forms at first has redissolved. The quickly filtered liquid is then 
placed in a loosely closed bottle where only a small surface of 
the solution is exposed to the air. The liquid now becomes 
brown very rapidly from the top downward without any separa- 
tion of ferric hydroxide, and in about half an hour a slightly 
greenish precipitate settles to the bottom, and after about two 
days the iron is completely removed from the solution in the 
form of the new compound, The substance has a light green 
color when fresh, but it rapidly darkens upon exposure to the 
air. It dissolves readily in acids with effervescence ; it gives a 
black ferrous-ferric oxide with alkalies, and at the same time 
evolves ammonia.— Berichte, xxxviii, 2707. H. L. W. 
3. Nitrosyl Fluoride.—Rur¥r and Srivpsr, by the action of 
nitrosyl chloride upon silver fluoride have prepared this substance, 
NOF. It is a colorless gas which melts at about —134° and 
boils at —56°. In its chemical activity it resembles free fluorine 
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an error in my article on the Mechanical Properties of Catgut 
Musical Strings, which appeared in the last issue of this Journal. 
On page 384, under the heading “ Hygroscopic Properties,” some 
observations are discussed which appear to show that the string 
in question increased in length with increasing humidity ; 
although, as mentioned there, its behavior was much complicated 
by after-effects. It is well known that the catgut strings of 
musical instruments are affected by changes of humidity: but 
they tend to contract with increasing humidity, and not to stretch, 
as stated in the article. The string on which I made observa- 
tions showed just the opposite behavior ; but it was under dif- 
ferent conditions from* the strings in musical instruments, In 
the first place, it was under far less tension ; in the second place, 
it was free from any torsion; consequently any lateral swelling 
of its fibers which might occur would have no tendency to shorten 
it, while such swelling would tend to shorten a twisted string. 


II. Grotocgy anp MINERALOGY. 


1. Iowa Geological Survey, Volume XV. Annual Report, 
1904, with accompanying papers. Frank A. Wi per, State 
Geologist ; T. E. Savacer, Assistant Geologist. Pp. viii, 560, 7 
plates, 51 figures and 10 geological maps. Des Moines, 1905,— 
The Geological Survey of Iowa, under the charge of Professor 
Samuel Calvin, has enjoyed an excellent reputation for the thor- 
ough and systematic work which it has accomplished since its 
inauguration. Professor Calvin has now found it necessary to 
resign from the position of chief responsibility, and the place has 
been filled by Professor Frank A. Wilder, umder whose auspices 
the present volume has been published. This volume gives 
promise that the future work done for. the State will be carried 
forward on the same lines and with the same excellent results 
that have characterized its predecessors. 

The volume contains, in addition to the administrative report, 
a chapter on the Mineral Production in 1904, by S. W. Beyer ; 
another on Cement and Cement Material, by E. C. Eckel and H. 
F. Bain ; and then a series of chapters discussing in detail the 
geology of a number of counties accompanied by geological maps. 
These special reports include the following : On the Geology of 
Benton County, by T. E. Savage; of Emmet, Palo Alto and 
Pocahontas Counties, by Thomas H. Macbride ; of Jasper County, 
by Ira A. Williams ; of Clinton County, by Jon Andreas Udden; 
of Fayette County, by T. E. Savage. It is stated that the field 
work for 1905 is being carried on preéminently along economic 
lines, the earlier stratigraphic work having laid the necessary 
foundation. 

In the report of Mr. Beyer alluded to above, it.is shown that 
the value of the mineral productions of the State in 1904 was 
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(3) The influence of the character of the metal surface is negli- 
ible. 
: (4) The potential of the charged plate is dependent upon : 

(a) The capacity with which the plate is connected ;—the 
quantity of electricity, that is, the product of capacity and poten- 
tial is smaller for the greater potential, that is for smaller capac- 
ity. If we assume that this is due to the conductivity of the air, 
one can assume that the quantity of eléctricity is constant. 

(5) The time of exposure to the rays. The potential increases 
with the time of exposure up to 20 sec. and then remains con- 
stant. 

(c) On the nature of the rays. Hard rays exert a stronger 
influence than weak rays. 

(d) On the nature of the metals ; the potential is greater the 
greater the atomic weight, and the more the metal is electronega- 
tive. The influence of atomic weight is more notable with the 
hard rays ; the position of the metals in the electromotive series 
has greater effect in the case of the weak rays. 

(e) On the surrounding gas. The potential is greater in air 
than in CO,. 

(5) Secondary rays tend to neutralize the charges. This phe- 
nomenon explains the discordant results obtained by various 
observers.—Ann. der Physik, No. 11, 1905, pp. 140-171. 4. 7. 

7. Emission of Negative Corpuscles by the Alkali Metals.— 
Elster and Geitel discovered that even the light emitted by 
a glass rod heated to a dull red heat was sufficient to cause 
rubidium to emit corpuscles. Professor J. J. THomson shows 
that rubidium and the liquid alloy of sodium and potassium give 
out corpuscles in the dark. This result leads Professor Thomson 
to speculate upon probable differences of temperature between 
the interiors of bodies and their surfaces arising from the explo- 
sion of atoms.— Phil. Mag., Nov. 1905, pp. 584-590. 3. 

8. A New Method of showing the Presence of Neon, Krypton, 
and Xenon.—S. VaLeNTINER and R. Scumipr depart somewhat 
from the method of Dewar, by which, using the singular occlu- 
sion power of charcoal at low temperatures, Dewar showed the 
presence of neon, hydrogen and helium. Valentiner and Schmidt 
exhaust the spectrum tube and connected apparatus ; then admit 
a large quantity of argon, submit this argon to the occlusion 
action of charcoal at the temperature of liquid air. By this 
process neon is left in the spectrum tube ; and the quantity can 
be suitably increased by varying the pressure and amount of 
exhaustion. Suitable modifications of this method of employing 
argon as a basis and the occluding power of charcoal at different 
low temperatures enabled the authors to show the presence of 
krypton and xenon.— Ann. der Physik, No. 11, 1905, pp. 187-197. 

J. T. 

9. The Mechanical Properties of Catgut Musical Strings ; a 

Correction by J. R. Benton (communicated).—-I have to correct 
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$15,000,000, of which the chief items are coal, making two-thirds 
of the whole, and clay more than a fifth; others are building 
stone, gypsum, lead and sand-lime brick. 

2. Summary Report of the Geological Survey Department of 
Canada, for the Calendar Year 1904. Rosert Bex, Acting 
Deputy Head and Director. Pp. xxxviii, 392, with seven geo- 
logical maps. Ottawa, 1905.—This volume gives a concise 
account of the work accomplished by the Canadian Survey dur- 
ing 1904. The total number of parties engaged was twenty- 
eight, and their labors extended over the entire area of the 
country, extending not only from the Atlantic to the Pacific but 
also into the Arctic. In general, the work carried on, as with 
other surveys at the present time, was largely on the economic 
side. As an illustration of what may be accomplished in this 
way by careful geological work, the Director mentions the recent 
discovery of a seam of coal, 10 feet thick, at a depth of 2,340 
feet, near Pettigrew, in Cumberland County, Nova Scotia. The 
bore-hole was sunk through an unproductive covering at the sug- 
gestion of Mr. Hugh Fletcher of the Survey, as the result of his 
knowledge of the minute structural geology of that district. 
This successful result opens the prospect of finding numerous 
coal seams through an area of fifty miles in length and thirty in 
breadth. This discovery is given as an illustration of the very 
important economic results that follow accurate topographical 
and geological work. 

Of the special reports given in the volume, two are devoted to 
the Kluane and Duncan Creek mining districts, in Yukon Terri- 
tory, others to the different coal-basins of British Columbia and 
soon. An interesting account is also given by Commander A. P. 
Low of the expedition to Hudson Bay and northward in 1903-4 
by the 8. S. Neptune. Among other points may be mentioned 
a detailed statement of the phenomena accompanying the fall of 
the meteorite at Shelburne, Ontario, on August 13, 1904. 

8. Glaciation of Southwestern New Zealand.—E. C. ANDREWS, 
of the Department of Mines, Sydney, New South Wales, has 
written on “Some interesting facts concerning the glaciation of 
Southwestern New Zealand” (Trans. Austral. Assoc. Adv. Sci- 
ence, 1904, 189-205, 8 plates), in which he sets forth with much 
clearness the evidence of intense glacial erosion in the district of 
the fiords about Milford sound. Hanging lateral valleys, par- 
tially or totally truncated spurs, and the resulting rectilinear 
cliffs or over-steepened valley sides, with lakes and over-deepened 
fiords along the valley courses all occur in abundance. These 
peculiar features are compared with those developed by normal 
erosion in the highlands of northeastern Australia (“ New Eng- 
land”), and the conclusion is reached that as normal erosion can- 
not possibly account for both, glacial erosion must be responsible 
for the peculiar features that occur where glaciers are independ- 
ently shown to have existed. In a supplementary note, Andrews 
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well says: “The author feels confident that the glacial explana- 
tion is most convincing to students of geography, who . . . have 
not either lived in or even seen any region of former or present 
intense glaciation. Only to such workers does the whole series 
of novel perceptions presented during a first glimpse at a former 
strongly glaciated region come with the startling force of a reve- 
lation.” W. M. D. 

4, Mastodon-Reste aus dem interandinen Hochland von Bo- 
livia ; von J. F. Pomprcxs. Palaeontographica, Bd. 52, 1905, 
pp. 17-56, 2 pls. —Dr. Pompeckj, during his travels in Bolivia in 
1902, collected near Ulloma and Calacoto a number of mastodon 
jaws and teeth here described and discussed in great detail. 
These were found at an elevation of 3800 meters above sea level, 
and belong to Mastodon bolivianus and M. humboldti. 

The belief is held by some that these mastodons lived at a 
time when the mountains had a far lower altitude than now, but 
Pompeckj holds quite the contrary opinion. He states: 

“During Diluvial time, or at least during that portion of it 
when the fauna containing Mastodon bolivianus existed, the high 
Bolivian plains at an elevation of about 3800-4000 meters prob- 
ably had the character of a steppe, similar to that of to-day, but 
with a greater rainfall and therefore with a richer growth of 
grass and bushes than at present. 

*“‘ Neither the geological structure of the Bolivian highland nor 
its Diluvial fauna compels the conclusion of decided Diluvial or 
Postdiluvial elevation of the Andes.” c. 8. 

5. Description of New Rodents and Discussion of the Origin 
of Daemoneliz ; by O. A. Peterson. Mem, Carnegie Museum, 
ii, 1905, pp. 139-191, text figures and pls. 17-21.—The part of 
this paper of greatest interest in general paleontology relates to 
the interpretation of the so-called ‘“ Devil’s corkscrews,” so well 
and fully described by Professor Barbour. The general explana- 
tion has been that these gigantic screw casts are the fossilized 
and infiltrated roots of water plants. However, the suggestion 
has also becn made that they represent the burrows of some fos- 
sorial rodent. 

Last year Mr. Peterson made a careful search for vertebrate 
fossils in the Daemonelix beds as exposed in the adjoining 
counties ef Sioux in Nebraska and Converse in Wyoming. He 
states that one is always sure to find rodent remains in a locality 
where Daemonelix is found in great numbers, and he was 
rewarded in his exploration by securing a nuinber of good skele- 
tons of the beaver-like Steneofiber within the spiral of Daemone- 
liz or its so-called rhizome. This led him next to study the 
tunnels of the living prairie-dog so common throughout the semi- 
arid region of the West. He did this by making a mixture of 
plaster, water, and sand, and pouring this into and filling the 
tunnel. Later this filling was dug out, and two of these casts are 
illustrated in the paper here reviewed ; they certainly suggest 
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Daemonelix. The rhizomes of the gigantic corkscrew were 
found to be either simple or several times branched ; some of 
them ended in an enlargement, but none of them showed small 
Daemonelix spirals emerging from them, as has been stated by 
other authors. The skeletons within Daemonelix are usually 
scattered “and quite often only the head is found crowded close 
to the wall, or inside of the rim of the compact mass of roots.” 
The best skeleton was found near the end of one of the rhizomes. 
Some of the latter attained a length of fifteen feet. 

In regard to the plant material found within the spirals, Mr. O, 
E. Jennings states: ‘The vegetable tissues are apparently sim- 
ply the remains of a mesh of roots such.as is sometimes found 
clogging a tile drain or sewer. . . . Enough was evident, how- 
ever, to plainly indicate that nearly all the roots were those of 
angiosperms, the cells discerned being quite typical.” 

The evidence thus far presented is decidedly more in favor of 
Daemonelizx being the cast of fossorial rodent burrows than the 
roots of some gigantic aquatic plant. Cc. 8. 

6. Economic Geology of the Bingham Mining Distriet, Utah; 
by Joun Mason Boutwett; with A Section on Areal Geology, 
by Arruur Kerru and An Introduction on General Geology, by 
SamMuEt Frankuin Emmons. U. 8S. G. 8S. Professional Paper, 
No. 38, 396 pp., 49 pls., 10 figs. in text. — This paper, which 
almost approaches a monograph in size and scope, is a valuable 
contribution to the literature of economic geology as well as 
being a detailed description of an important and interesting min- 
ing district. Bingham has been a producing camp since about 
1870. In the early days of the district the lead-silver deposits 
were worked, the carbonate ores being first mined and then later 
the sulphides. Some gold mining has also been carried on, both 
placer and vein deposits. In 1896 large bodies of low-grade 
copper ore were first seriously exploited and since then Bingham 
has steadily risen in importance as a copper producer. The pro- 
duction of copper from the district for the year 1902 was nearly 
15,000,000 lbs. 

The Bingham district is situated on the east side of the Oquirrh 
Mountains about fifteen miles south of Great Salt Lake. The 
rocks of the section are made up chiefly of quartzites, sandstones 
and limestones of Upper Carboniferous age, with intrusiye bodies 
of monzonite and monzonite porphyry and extrusive ‘flows of 
andesite. There is one broad open flexure of the rocks in the 
district, a synclinal fold which pitches toward the northwest. 
Besides this many smaller folds are found: The rocks are also 
extensively faulted. 

The ores occur in vein, bedded and disseminated deposits. The 
vein deposits are chiefly those of argentiferous lead ore which fills 
fissures that traverse all of the rock types. The bedded deposits 
are of copper ore and are found in the limestones, while the dis- 
seminated copper ore is restricted to the monzonitic intrusives. 
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The most important ore bodies are those of the copper-bearing 
sulphide deposits which occur in massive marbleized limestones 
along particular beds in the vicinity of the intrusives. 

Mr. Boutwell sums up the geological history of the district as 
follows: “ Between Carboniferous and late Tertiary time monzo- 
nitic intrusives invaded sediments in the Bingham area, meta- 
morphosed them and introduced metallic elements which replaced 
marbleized limestone with pyritous copper sulphides. After the 
superficial portions of the intrusives had cooled to at least partial 
rigidity they and the inclosing sediments were rent by northeast- 
southwest fissures. 

“Heated aqueous solutions from the deeper unconsolidated 
portions of the magma then ascended these channels, altered 
their walls, and introduced additional metallic elements. At this 
time more pyritous copper sulphide may have been added to that 
formed earlier in the limestone in connection with contact meta- 
morphism. Monzonite, including its original metallic constitu- 
ents, was altered ; copper, gold and sulphur were probably added, 
and auriferous copper sulphides were formed. The silver-lead 
ore was deposited in the fissures, mainly by filling, partly by 
replacement. 

“Since this period of mineralization these original sulphide 
ores have been altered by surface waters, in their upper portions, 
into carbonates and oxides, and relatively enriched in their under- 
lying portions.” W. E. F. 

7. Economic Geology, a Semi- Quarterly Journal devoted to 
Geology as applied to Mining and Allied Industries, Volume I, 
Number 1. (Published by the Economic Geology Publishing 
Company, Lancaster, Pa.) —The appearance of the first number 
of this new journal is an event of unusual interest and importance. 
Economic geology has only within the last quarter century estab- 
lished its place as a distinct and important department of geo- 
logical science. In Germany the Zeitschrift fur praktische Geo- 
logie was the result of this movement among German geologists 
and it has done much to place this branch of geology on a firm 
basis both at home and abroad. It is only recently, however, 
that in the English-speaking world economic geology has begun 
to occupy its rightful position, and this new journal has been 
established on account of this fact and with the hope that by its 
efforts a still larger recognition may be given the subject. Until 
now the American geologist who had interested himself in the 
problems of ore deposits had no field for the publication of the 
results of his investigations outside of the channels of the United 
States Geological Survey, except in various technical or semi- 
technical journals devoted to mining, It is, therefore, with a 
distinct sense of congratulation that we find provided here a 
proper place for the printing of such papers. 

The editor outlines the scope and office of the journal in his 
first editorial as follows: “The chief purpose of ‘ Economic Geol- 
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ogy’ will be to furnish its readers with articles of a scientific 
character. These will deal with the application of the broad 
principles of geology to mineral deposits of economic value, with 
the scientific description of such deposits and particularly with 
the chemical, physical and structural problems bearing upon their 
genesis. With the engineering and commercial aspects of min- 
ing this journal will not be directly concerned, as these subjects 
find ample representation in the technical mining journals.” 

The editor of ‘Economic Geology ” is Prof. J. D. Irving of 
Lehigh University, and the associate editors ; Mr. W. Lindgren 
of Washington, Prof. J. F. Kemp of Columbia University, Mr. 
F. L. Ransome of Washington, Prof. H. Ries of Cornell Uni- 
versity, Mr. M. R. Campbell of Washington and Prof. C. K. 
Leith of the University of Wisconsin. 

The magazine in its mechanical make-up has evidently been 
modeled after the Journal of Geology. The paper, type, and 
general appearance are all excellent. The first number embraces 
100 pages, of which about three-fourths are given to articles, 
whose titles ure as follows: The Present Standing of Applied 
Geology, by F. L. Ransome; Secondary Enrichment in Ore- 
Deposits of Copper, by J. F. Kemp; Hypothesis to Account for 
the Transformation of Vegetable Matter into the Different Vari- 
eties of Coal, by M. R. Campbell; Ore-Deposition and Deep Min- 
ing, by W. Lindgren ; Genesis of the Lake Superior Iron Ores, by 
C. K. Leith ; The Chemistry of Ore-Deposition—Precipitation of 
Copper by Natural Silicates, by E. C. Sullivan. There are also 
sections devoted to the informal discussion of topics relating to 
economic geology, to reviews and to scientific notes and news. 

W. E. F. 

8. Minerals in Rock Sections ; the practical methods of identi- 
Sying Minerals in Rock Sections by means of the Microscope ; 
by Lea Mol. Luquer. Revised Edition. 147 pp. New York, 
1905 (D. Van Nostrand Co.).—The additions and changes intro- 
duced in the revised edition of this useful volume (see vol. vii, 
319) are numerous and such as to materially increase its value 
for the practical worker with the microscope. 


III. ScrentTIFIC INTELLIGENCE. 


1. National Academy of Sciences.—The autumn meeting of 
the National Academy was held at New Haven, Conn., on 
November 14 and 15. The following list contains the titles of 
papers read : 


JOHN TROWBRIDGE : Slow movements of electrical discharges. 

E. B. Witson: Sex-determinations and the chromosomes. 

L. B. MENDEL : Studies on the chemical physiology of devclopment and 
growth. 

W. M. Davis: The Dwyka glacial conglomerate of South Africa. 

B. B. Bottwoop; The disintegration products of thorium as indicated by 
the proportions of lead and helium in minerals. 
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A. Hat: Relation of the true anomalies in a parabola and a very eccen- 
tric ellipse having the same perihelion distance. 

S. L. PENFIELD: On a new mineral from Borax Lake, California. 

F. E. Beacu: On errors of excentricity and collimation in the human eye. 

C. S. Perrce: The relation of betweenness and Royce’s O-collections. 

L. P. WHEELER: Some problems in metallic reflection. 

Franz Boas: On Pearson’s formulas of skew distribution of variates, 

A. AGassiz: On the yariation in the spines of sea urchins. 

W. H. Brewer: Further observations on sedimentation. 

H. A. Bumsteap: The effect of Réntgen rays on certain metals. 


Recent publications of the Academy are as follows : 

Memoirs, Vol. [X.—Monograph of the Bombycine Moths of 
North America, including their Transformations and Origin of 
the Larval Markings and Armature. Part II, Family Cerato- 
campide, Subfamily Ceratocampine ; by Srrine 
PackaRD. 149 pp., 61 plates, in part colored. 

Vol. X, No. 1.—The Absolute Value of the Acceleration of 
Gravity determined by the Ring-Pendulum Method ; by Cuartes 
E. MENDENHALL. Pp. 1-23, 3 plates. 

No. 2.—Claytonia Gronov, a Morphological and Anatomical 
Study; by Tuzoporre Horm. Pp. 25-37, 2 plates. 

No. 3.—A Research upon the Action of Alcohol upon the Cir- 
culation; by Horatio C. Woop and Dantet M. Hoyr. Pp. 
39-68, 3 plates. 

2. The Geological Society of America.—The eighteenth win- 
ter meeting of the Geological Society will be held at Ottawa, 
Dec. 27-29, in the House of Commons Building ; this is by invi- 
tation of the Logan Club of the Geological Survey of Canada. 
President R. Pampelly will preside. The Cordilleran Section of 
the Society will meet at Berkeley, Cal., Dec. 29, 30. 

38. A Laboratory Guide in Bacteriology ; by Paut G. Herne- 
MANN. 143 pp. 1905 (The University of Chicago Press).—This 
little manual of 148 pages contains clear and concise directions 
for a thorough course of laboratory work in the subject, inclad- 
ing the preparation of culture and staining media and the col- 
lection, isolation, and method of studying the different groups of 
bacteria. The course, as outlined, is that pursued by the medical 
students of the University of Chicago, There are descriptions 
and illustrations of practically every piece of apparatus used in 
the laboratory. Between each two pages is a blank sheet for 
notes and additions to the text. W. R. C. 

4. British Tunicata; by AtpER and Hancock, edited by 
the Secretary of the Ray Society. Vol. I. Ray Society, 1905. 
Pp. 146, with 20 plates.—This long delayed monograph, that was 
begun in 1855, has now made its appearance, more than thirty 
years after the death of both the authors, The entire work will 
be completed in three volumes and will contain descriptions and 
colored illustrations of all the British tunicates known up to the 
year 1873. The present volume contains a general account of 
the anatomy, physiology and relationships of the class Tunicata, 
together with extended specific descriptions of the thirty indige- 
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nous species of the genus Ascidia. Nearly all these forms are 
illustrated by beautiful colored drawings by the authors. There 
are also many anatomical figures. Ww. R. C. 

5. Catalogus Mammalium tam viventium quam fossilium a 
Doctore E.-L. Trovessart. Quinquennale Supplementum 
i904) Fasciculus IV. Pp. vii, 753-929, Berlin, 1905 (R. Fried- 
lander & Sohn).—This part completes the Supplement begun in 
1904 (this Journal, xviii, 95) and gives the volume contents and 
index. It includes the Cetacea, Edentata, Marsupialia, Allo- 
theria, Monotremata. 

6. Carnegie Institution of Washington. Recent publica- 
tions, riot before announced, are as follows: 

No. 9.— The Collected Mathematical Works of Gzrorce 
Wiu1amM Hitt. Volume one. Pp. xviii, 363. With an intro- 
duction by M. H. Poincaré and a portrait (frontispiece). 

No. 35.—Investigations of Infra-red Spectra. Part I, Infra- 
red Absorption Spectra ; Part II, Infra-red Emission Spectra ; by 
Wittiam W. Cosientz, 331 pp., 152 figures, 3 folded plates. 

No. 36.—Studies in Spermatogenesis, with especial reference to 
the * Accessory Chromosome”; by N. M. Stevens. 30 pp., 7 
plates. 

No. 37.—Sexual Reproduction and the Organization of the 
Nucleus in certain Mildews; by R. A. Harper. 104 pp., 7 
plates. 

No. 41.—Traditions of the Caddo, collected under the auspices 
of the Carnegie Institution of Washington; by Grorcr A. Dor- 
SEY. 136 pp. 

7. A Handbook of the Trees of California ; by Avice East- 
woop, Curator of the Department of Botany. Occasional Papers 
of the California Academy of Scienzes, IX. 86 pp., 57 plates. 
San Francisco, 1905.—The scope of this work will be seen from 
the following statement quoted from the preface: “ The aim has 
been to prepare a work which, while giving all the information 
necessary for the identification of the different trees of our val- 
leys and mountains, will be so brief and concise that the entire 
matter can be put into a book that can be carried into the field.” 
The description of species are quite brief, but are well supple- 
mented by a series of 57 excellent plates. 


OBITUARY. 


Professor Drewirr Bristoi Brace, head of the Department 
of Physics in the University of Nebraska and author of numerous 
physical papers, died at his home in Lincaln, Nebraska, on Octo- 
ber 2, in his forty-seventh year. 

Professor Ratpa CopreLtanp, Astronomer Royal of Scotland 
and Professor of Astronomy in the University of Edinburgh, 
died on October 27, at the age of sixty-eight years. 

Dr. W. von Bezou.p, Professor of Physics and Meteorology 
at the University of Berlin and Director of the German Meteoro- 
logical Institute, died early in October, in his sixty-ninth year. 


| 
\ 
} 
| 

i 
{ 
q 
i 


INDEX TO VOLUME XxX.* 


A 

Academy, National, New Haven | 
meeting, 468 ; publications, 469. 

Aldrich, J. M., catalogue of No. | 
American diptera, 77. 

Allen E. T., thermal properties of | 
feldspars, 72. 

Alpen, die, im Eiszeitalter, Penck | 
and Briickner, 407. 

American Museum Journal, 77. 

Arizona, petrography of Tucson 
Mts., Guild, 313. 

Ashley, R. H. estimation of sulphites | 
by iodine, 13. 

B 

Bacteriology, Heinemann, 469. 

Bailey, E. H. S., Qualitative Analy- | 
sis, 461. 

Barus, C., groups of efficiént nuclei 
in dust-free air, 297 ; ions and nuclei 
in dust-free air, 448. 

Baskerville, C., phosphorescence of | 
zine sulphide, 93; action of radium | 
emanations on minerals, 95. 

Becker, rock cleavage, 407. 

Belknap Mts., N. H., geology, Pirs- | 
son and Washington, 344. 

Benton, J. R., properties of catgut 
musical strings, 383, 462. 

Biéres, Fabrication, 
Lévy, 168. 

Blondlot’s Emission pesante, 400. 

Bolivia, mastodon remains, Pom- | 
peckj, 465. 

Boltwood, B. B., radium and uran- | 
ium in radio- active minerals, 55 ; 
radio-active waters, Hot Springs, | 
Ark., 128 ; disintegration Products | 
of radio-active elements; 258 ; 3 PrO- | 
— of radium from uranium, 


Moreau and 


BOTANY. | 


Croomia pauciflora, Holm, 50. | 
Cyperacere, studies in the, Holm, | 

No. XXIV, 391. 
Trees of California, Eastwood, 470, | 


British Museum, Catalogue of Birds’ | 
Eggs, Oates, 412. 


Bronson, H. L., effect of tempera- 
ture on rate of decay of radium 
deposit, 60. 

Brown, T. C., Lower Tertiary fauna 
of Chappaquiddick Is, , 229. 

Briickner, E., die Alpen im Eiszeit- 
alter, 407. 

| Bush, K. J. tubicolous annelids from 
Pacific, 7 15. 


Cc 
Cady, H. P., Qualitative Analysis, 
461. 


Campbell, H. D., Cambro-Ordovi- 
cian limestones of Virginia, 445. 

Canada geol. survey, 1904, 464. 

Canadian Rockies, glacial studies, 
Scherzer, 80. 

Cape Colony, Geology, 

Carnegie Institution, 
80, 411, 470. 

| Carolinas, tin deposits of, 
and Pratt, 75. 

| Cathode, rotating, for 
of cadmium, Flora, 268, 392, 


Rogers, 163. 
publications, 


Sterritt 


estimation 


455. 


| Chemical Arithmetic, Wells, 399. 


CHEMISTRY. 


Actinium, gases from, Debierne, 
319. 


Aluminium, iodometric determin- 
ation; Moody, 181. 

Bromides, typical hydrous, Kreider, 
97 


Cadmium, estimation of, as sul- 
phate, Flora, 268; as chloride, 
Flora, 392; as oxide, Flora, 457; 
by rotating cathode, Flora, 455. 

Ferric sulphate solutions, hydroly- 
sis of, Recoura, 320. 

Gold, separation from platinum 
metals, Jannasch and von Mayer, 
320. 

Helium from radium emanation, 
Himstedt and Meyer, 399. 

Hydrogen, liquid, and air calorim- 
eters, Dewar, 152; nascent, dif- 
fusion through iron, Winkleman, 
400 


Iron, new compound, Hauser, 460. 
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calorimeters, 152; thermo-electric 
junction for determining tempera- 
tures, 153. 

E 

Earthquakes, Recent, Davison, 163. 

Eastwood, A., Trees of California, 
70. 

Electricity, side discharge of, Trow- 
bridge, 57. 

Electrolytic dissociation 
Talbot and Blanchard, 398. 


theory, 


F 


Fairchild, H. L., ice erosion theory, 
a fallacy, 164. 

Feldspars, see MINERALS. 

FitzGerald-Lorentz effect, Morley 
and Miller, 67. 

Flora, C. P., estimation of cadmium 
as sulphate, 268; do. as chloride, 
392 ; do. as oxide, 457; do. by rota- 
ting cathode, 455. 

Forestry, report for Minnesota, 1904, 


Fossils, see GEOLOGY. 
G 


Gardiner, J. G., Fauna and Geogra- 
phy of the Maldives and Lacca- 
dives, Vol. ii, pt. iv, 77. 

Gas mixtures, Spectroscopic Analysis, 
Lilienfeld, 67. 

Geikie, J., Structural and Field Geol- 


ogy, 408 


‘GEOLOGICAL REPORTS and 


SURVEYS 


Canada, 1904, 464. 

Cape of Good Hope, 1904, 406. 
Indiana, 29th annual report, 322 
Iowa, Vol. xv, 1904, 463. 
Louisiana, bulletins, 323. 

New Jersey, 1904, 323. 

United States, 69, 402. 


Geological Society of America, 


Ottawa meeting, 469. 


GEOLOGY. 


Baptanodon, 
403. 

Bingham mining district, Utah, 
geology, Boutwell, Keith and 
Emmons, 466, 

Cambrian faunas of India, Wal- 
cott, 404, 405. 


osteology, Gilmore, 


E 


INDEX. 


GEOLOGY continued. 


Cambrian, Lower, fauna of, Portu- | 


gal, Delgado, 159. 
Ceratopsia, two new, 
Hatcher, 413 
Chazy limestone, fauna of, Ray-| 
mond, 
Clays of Connecticut, Loughlin, 
408. 
Daemonelix, origin of, Peterson, | 
Diceratops, restoration, Lull, 420. 
Faults, overthrust, in central New | 
York, Schneider, 308. 


Wyoming, | 


| 


| 
| 


Fenestella, development, Cumings, | 


169. 

Fossil Invertebrates, 
U. 
405. 


Catalogue, | 
S. Nat. Museum, Schuchert, | 


Geologic map of Tully Quadrangle, | 


Clarke and Luther, 158. 


Geology of Bingham mining dis- | 


trict, Utah, Boutwell, of 
Central Great Plains, 
70; of Little Falls, N. Y, Cush- 
ing, 156; of Littleton. New | 


Hampshire, Hitchcock, 161 ; of | 


466 ; 


Darton, | 


Watkins and Elmira quadrangles, | 


Clarke and Luther, 157. 
Glacial 
Africa, Mellor, 107. 
— studies, C 
zer, 80. 


conglomerate of South | 


Canadian Rockies, Scher- | 
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GEOLOGY continued. 


Rock cleavage, Leith, 406, Becker, 
407. 

Sympterura minveri, Devonian 
ophiurid, Bather, 160. 

Tertiary, Lower, fauna of Chappa- 
quiddick Island, Brown, 229. 

Thalattosauria, California, Mer- 
riam, 161. 

Toxochelys, 
land, 325. 

Triassic system in 
Keyes, 423. 

Triceratops prorsus, mounted skel- 
eton, Schuchert, 458. 

Turtles, marine, new, 
3825; Upper Cretaceous, 
land, 430. 

Unionide, origin of No. American, 
White, 160. 

Vaileys, hanging, Russell, 165. 


new Niobrara, Wie- 


New Mexico, 


Wieland, 
Wie- 


Geology, Economic, Journal of, 467. 
—of Cape Colony, Rogers, 163. 
—Structural and Field, Geikie, 

408. 

Gilmore, C. W., osteology of Bap- 
tanodon, 403. 

Glaciation, Glaciers, see GEOL- 
OGY. 

| Gooch, F. A., handling of precipi- 
tates for solution and reprecipita- 
tion, 11, Inorganic Chemistry, 66. 


Glaciation of the Green Mts. , Hitch- |Graton, C., purpurite, new min- 


cock, 166; of New Zealand, An- 
drews, 464, 

Glacier, Delavan lobe of Lake Mich- | 
igan, Alden, 409. 

Graptolites of New York, Ruede- | 
mann, 406. 

Helderbergian crinoids 
York, Talbot, 17. 

Ice erosion theory, fallacy of, Fair- 
child, 164. 

Limestones, Cambro-Ordovician of 
Virginia, Campbell, 445. 

Martinez group, paleontology, 
Weaver, 159. 

Mastodon remains from Bolivia, 
465. 

Mesozoic plants from Korea, Yabe, 


of New 


Monument Creek formation, age of, 
Darton, 178. 

Natural bridges, 
land, 119. 

Paraphorhynchus, 

pod, Weller, 160. 

Pent bogs of Switzerland, Frih and 

Schroter, 162. 


formation, Cle- 


new  brachio- 


eral, 146. 

Green Mts., glaciation, Hitchcock, 
166. 

| Guild, F. W., petrography of the 
Tucson Mts., Arizona, 313. 


H 


Harrington, B. J., apparatus for 
vapor densities, 225. 

Harvard College, see Observatory. 

Hatcher, J. B., two new Ceratopsia, 
Wyoming, 413. 

Heinemann, P. G., Laboratory Guide 
in Bacteriology, 469. 

Hidden, W. E., cassiterite, a new 
cleavage, 410. 

Hitchcock, C. H., glaciation of the 
Green Mts., 16 

Hobbs, W. H., origin of channels 
around Manhattan Island, 71. 

Hofmeister, F., Beitrige zur chem. 
Physiologie, 168, 

Holm T., Croomia paucifiora, 50; 
studies ‘in the Cyperacez, XXIV, 
Carices from N. W. America, 301. 


|| 
406. | 
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Hough, R. H., mechanical equiva- 
lent of heat vaporization of water, 
81. 

Howorth, H. H., Ice or Water, 166. 


I 


Ice or Water, Howorth, 166. 

Iddings, J. P, optical study of the 
feldspars, 72. 

India, Cambrian faunas of, Walcott, 
404, 405 

Indiana, geol. survey, 322. 

Ions and nuclei in dust-free air, 
Barus, 448. 

Iowa, geol. survey, 1904, 463. 


J 
fone G. S., tychite, 217. 


K 


Kayser, H., Handbuch der Spectro- | 


scopie, 69. 


Keyes, C. R., Triassic system in | 


New Mexico, 423. 
Kilimandjaro to 


Uhlig, 78. 


Meru, Africa, | 


Korea, Mesozoic plants from, Yabe, | 


Kreider, D. A., iodine titration vol- | 


tameter, 1. 
Kreider, 
mides, 


L 


L., typical hydrous bro- 


Laboratoire del’ Usine, Houllevigue, | 


168. 
Lakes, A., Geology of Western Ore | 


Deposits, 409 
Landolt-Bérnstein 

Chemische Tabellen, 401. 
Leith, J. B., rock cleavage, 406. 


Physikalisch- | 


Littleton, N. H., geology, Hitch- | 
| — optical character of birefracting, 


cock, 161. 
Lockhart, L. B., action of radium 
emanations on minerals, 95; phos- 
phorescence of zinc sulphide, 93. 
Long, H., Physiological Chemis- 
try, 3 9. 
Loughlin, G. F., 
cut, 408. 
Louisiana geol. 
823 


Lull, 8. S., 
tops, 420. 
Luquer, L. Mcl., 
Sections, 468. 


survey, bulletins, | 


restoration of Dicera- | 


Clays of Connecti- | 


INDEX. 


Magnetic survey of Japan, Tanaka- 
date, 167 

Maldives and Laccadives, Fauna and 
Geography, Gardiner, 77. 

Manhattan Island, origin of chan- 
nels around, Hobbs, 71. 

Manila, ethnological survey, publi- 
cations, 167. 

Mastodon remains from Bolivia, 
Pompeckj, 465. 

Mellor, E. T., glacial conglomerate 
of South Africa, 107. 

Merriam, J. C., Thallatosauria from 
California, 161. 

Metals, emission of negative corpus- 
= by alkali, Elster and Geitel, 
61. 


| 
7. magnetic survey, Tanakadate,| MINERALS. 
67. 


Beckelite, 323. Bowmanite, 324. 
Cassiterite, new cleavage, 410. 
Diamond, formation, Crookes, 460. 
Enargite, 280. 

Feldspars, thermal properties, Day 
and Allen, 72; optical study, 
Iddings, 72. 

Hematite, N. J., 283. Hutchinson- 
ite, 324. . 

Lengenbachite, 324. Luzonite, 277 

Marrite, 324. 

Northupite, 217. 

Platinum in black sands, Day, 410. 
Purpurite, 146. 

Quartz, San Diego Co., Cal., 125. 

Sylvanite, 282. 


Riebeckite, genesis, 133. 

Smithite, 324. 

Tin deposits of the Carolinas, 
Pratt and Sterrett, 75. Trech- 
mannite, 324. Tychite, 217. 

Wolframite, Boulder, Colo., 281. 


Minerals, action of radium emana- 
tions on, Baskerville and Lockhart, 
95. 

—in Rock Sections, Luquer, 468. 


Wright, 285. 

— radio-active, Rutherford and Bolt- 
wood 55 ; Strutt, 68. 

Montana, Agricultural 
Science Studies, 78. 

— petrography of Central, Pirsson, 
35. 


College, 


| Moody, E., iodometric determin- 
ation of aluminium, 181. 

Murgoci, G. M., riebeckite and rie- 
beckite rocks, 133. 


Minerals in Rock | Musical strings, properties of, Ben- 


ton, 383, 462. 


|| 
| 
| 
|_| 
| 


N 


Negritos of Zambale, Reed, 167. 

New Hampshire, geology of, Pirs- 
son and Washington, 3 

New Jersey geol. survey, 1904, 323. 

 * Mexico, Triassic system, Keyes, 
423. 

New York, graptolites of, Ruede- 
mann, 406. 

— Helderbergian crinoids, Talbot, 17. | 

— overthrust faults in central, P. F. 
Schneider, 308. 

a A Zealand, glaciation, Andrews, | 
46 | 


Nobel prizes in 1902, 167. 
Nuclei, efficient, in dust-free air, | 


Barus, 297. | 


Oo 
OBITUARY. 


Von Bezold, W., 
470 ; Buckton, G. B., 412. 
Copeland, R., 470. 
Errara, L., 412. 
Reclus, E., 412. 
Von Richthofen, F., 412. 
Observatory, Cincinnati, 411; Har- | 
vard College, 411; Mt. Wilson, 
Cal., 80; West Hendon House, 80; 
Yerkes, 411. 
Optical character of birefracting | 
minerals, Wright, 285. 
Ore deposits, Geology of western, | 
Lakes, 409. 


P | 
Pacific, tubicolous annelids from, 
Bush, 75. 


Palzontologia Universalis, 406. | 
— A., die Alpen im Kiszeitalter, 


Penfield, S. L., tychite, 217. | 

Peterson, origin of Daemonelix, 485. | | 

Physikalisch-chemische Tabellen, 
Landolt-Bérnstein, 401. 

Physiologie, Beitrige zur chem. | 
Hofmeister, 168. 

Pirsson, L. V., petrographic | 
vince of Central Montana, 35; 
geology of New Hampshire, 344. | 

Portugal, Lower Cambrian fauna, | 
Delgado, 159. 

peng R., Explorations in Turk- | 
estan, | 

Q | 

Quartz apparatus for laboratory pur- | 
poses, Mylius and Meusser, 66. 

to gases, Berthelot, | 


470; Brace, D. | 


| —slow 
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R 


Radio-active elements, disintegra- 
tion products, Boltvood, 253. 

—minerals, Rutherfori and Bolt- 
wood, 55; Strutt, 68. 

— waters, Hot Springs, Ark., 
wood, 128. 

Radio-activity, absence of excited, 
due to temporary exposure to y- 
rays, 68; of thorium, Sackur, 65. 

Radium, action of emanations on 
minerals, Baskerville and Lock- 
hart, 95. 

—effect of temperature on rate of 
decay of deposit from, Bronson, 60. 

—emanations, helium from, Him- 

stedt and Mey er, 399. 

production from uranium, 

wood, 239. 

transformation 

Rutherford, 821. 


Bolt- 


Bolt- 


products, 


>| —and uranium in radio-active miner- 


als, Rutherford and Boltwood, 55. 
| Ramsay, neon and helium in air, 65. 


Raymond, P. E., fauna of Chazy 


limestone, 353. 


ROCKS. 


Andesites, Arizona, Guild. 314. 
Basalt, Arizona, Guild, 316. 
Belknap Mts., N. H., Pirsson and 
Washington, 344. 
Granites, secondary origin of, Daly, 
185. 
Petrographic province of Central 
Montana, Pirsson, 35. 
Quartz-basalt, Arizona, Guild, 318. 
Rhyolite, Arizona, Guild, 313. 
Riebeckite rocks, genesis, Murgoci, 
133. 
Rock cleavage, Leith, 406; Becker, 
407. 
= A. W., Geology of Cape 
Colony, 163. 
| Réntgen Tays, 
Hahn, 461. 
| Rutherford, E., radium and uranium 
in radio-active minerals, 55; slow 
transformation products of radium, 
821. 


charging effects, 


Shaller, "a T., purpurite, a new 
mineral, 
‘Schneider, Soils and Fertilizers, 


| Schneider, P. T., overthrust faults 
in central New York, 308. 


INDEX. || 
| 
= 
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Schuchert, C., Catalogue of oll | 
Invertebrates, U. S. Museum, 405 ; 
mounted skeleton of Triceratops | 
prorsus in U. S. Nat. Museum, 458. | 

A., text-book of Zoology, 


Smithsonian Institution, annual re- 
port, 412. 

Soils and Fertilizers, Schneider, 398. 

South Africa, glacial conglomerate, 
Mellor, 107. 

Spectral lines, influence of character | 
of excitation upon structure, 68. 

es Handbuch, Kayser, 


Stillman, T. B., Engineering Chem- 
istry, 398. 

Switzerland, peat bogs of, Frith and 
Schroétter, 162. 


‘Wright, F. E., 


Talbot, M., revision of the New! 
York Helderbergian Crinoids, 17, | 
Taschenberg, O., Bibliotheca Zoo- 
logica, II, 412. 
Temperatures, thermo-electric junc- 
tion for determining, Dewar, 153. | 
Trouessart, E. L., Catalogus Mam- 
malium, 
Trowbridge, j. 
electricity, 57. 
Tully quadrangle, geologic 
Clarke and Luther, 158. 
Turkestan, Explorations in, 245. 


side discharge of 


map, | 


U 


Uhlig, C., Kilimandjaro to Meru, 
Africa, 78. 

United States, geol. survey, 69, 402. | 
National Museum, Report for 1908, | 
167. 

— — Catalogue of Fossil Inverte- | 
brates, Schuchert, 405. 

Utah, geology of Bingham mining | 
district, Boutwell, Keith and Em- | 
mons, 466. 


Vapor-densities, spparatus for deter- | 
mining, Harrington, 225 

Virginia, Cambro-Ordovician lime- | 
stones, Campbell, 445. 

Voltaic element, normal, 68. 

Voltameter, iodine titration, Kreider, | 
1. 


| Wieland, 


INDEX. 


Walcott, C. D., Cambrian faunas of 
India, 404, 405. 
| Walker, Cc. F., Inorganic Chemistry, 


walther, J., Geology, 161. 

| Waring, G. +» quartz from San 
Diego Co., California, 125. 

Water, heat vaporization, mechan- 
ical equivalent, Hough, 81. 

Watkins and Elmira quadrangles, 
geology, Clarke and Luther, 157. 


‘| Washino H. S., geology of Bel- 
44, 


knap 
Wells, H. te Text-book of Chem- 
ical ‘Arithmetic, 399. 
G. R., new Niobrara Toxo- 
chelys, '325; Upper Cretaceous tur- 
tles, 430. 
optical character of 
birefracting minerals, 285. 


| Wyoming, new Ceratopsia, Hatcher, 


413; restoration of Diceratops, Lull, 
420. 


Yerkes Observatory, report, 411. 


Z 


| Zoologica, Bibliotheca, II, Taschen- 
berg, 412. 
| Zoology, text-book, Sedgwick, 76. 


| 
'ZOOLOGY— 


Annelids, tubicolous, from the Pa- 
cific, Bush, 75. 
Birds’ Eggs, catalogue, British Mu- 
seum, Oates, 412. 
Cold Spring Harbor Monographs, 
78. 


Diptera, No. American, catalogue, 
Aldrich, 77. 

Fauna of Maldives and Laccadives, 
Gardiner, -77. 

Goat, Rocky Mt., Grant, 77. 

Insects, Habits and Instincts, 
Fabre, 77. 

Mammalium, 
sart, 470. 

Protozoa of Connecticut, Conn. 76. 

Tunicata, British, Alder and Han- 
cock, 469. 


Catalogus, Troues- 


{ 
. 
| 
/ 
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OF 


INDEX 


VOLUMES XI-XX OF THE FOURTH SERIES. 


g2™ In the references, heavy=faced type is 


used for the numbers of the volumes. 


NoOTE.—The names of minerals are inserted under the head of MINERALS; all obituary notices 


are referred to under OBITUARY. 


Under the heads BoTany and Botan. Works, CHEMISTRY and 


CuEM. Works, GEOLOGY, ROcKs, the references to the topics in these departments are grouped 


together ; in many cases the same references appear 


also elsewhere, 


A 


Abbott, H. L., Problems of the 
Panama Canal, 19, 470. 

Absorption bands of oxygen, Les- 
ter, 18, 147. 

—and radiation, laws of, Brace, 13, 
412. 

Academy of Sciences, National, 
meeting at Baltimore, 1902, 14, 
468; Chicago, 1903, 16, 475, 17, 
95; New Haven, 1905, 20, 468; 
New York, 1904, 19, 92; Phila- 
delphia, 1901, 12, 472; Washing- 
ton, 1901, 11, 400; 1902, 13, 415; 
1903, 15, 490; 1904, 17, 408; 
1905, 19, 399. 

— Biographical Memoirs, vol. v, 19, 
262; publications, 20, 469. 

Physiography, Daly, 
470. 


Acetylene, see CHEMISTRY. 

Adams, E. P., circular magnetiza- | 
tion and magnetic permeability, 
11, 175; electro-magnetic effects 
of moving charged spheres, 12, | 
155; absence of helium from car- | 
notite, 19, 321. 

Adams, F. D., new nepheline rock, | 
Ontario, Canada, 17, 269. 

Adams, G. I., Carboniferous and 
Permian age of Red Beds of Ok- 
lahoma, 12, 383; Iola quadrangle, 
Kansas, 19, 457. 

Aerodynamics, experiments, Lang- 
ley, 14, 318; André, 14, 398. 

Africa, German Southwest, Geol- 
ogy, Voit, 18, 319. 

— See South Africa. 


Agassiz, A., expedition to the Mal- 
dives, 1902, 13, 297; coral reefs 
of the tropical Pacific, 15, 333; 
coral reefs of the Maldives, 17, 
248; Albatross Expedition to the 
Eastern Pacific, 1905, 19, 143, 
274, 367. 

Agricultural Science, Journal of, 
19, 400. 

Air, argon in, Moissan, 16, 468; hy- 
drogen in, Rayleigh, 11, 165; nuc- 
lei in dust-free, Barus, 20, 297, 
448. 

—ionization of, Durack, 15, 480; 
Wood, 19, 454. 

— separation of least volatile gases 
in, Liveing and Dewar, 12, 207; 
separation of most volatile gases, 
Dewar, 18, 290. 

—spectrum of volatile gases 
Liveing and Dewar, rz, 154. 


in, 


| Air radiation, Hutchins and Pear- 


son, 18, 277. 


| Air-tight glass stop-cocks, Thiele 


and Eckardt, 12, 463. 
Alabama, Plant Life in, Mohr, 13, 
79 


Alaska, coal and petroleum, rg, 458, 


459. 


|—-glaciers and glaciation, Gilbert, 


18, 159. 
— Harriman Expedition, 12, 472. 
— mineral resources, 19, 459. 
Albatross expedition to the eastern 
Pacific, Agassiz, 19, 143, 274, 367. 
Albuquerque Sheet, geology, Her- 
rick and Johnson, 11, 171. 
Alden, W. C., Elkland-Tioga folio, 
Penna., 16, 394. 


lad 


478 


Aldrich, J. M., catalogue of North 
American diptera, 20, 77. 

Algebra, Hull, 18, 244; 
18, 244. 

Algué, Cyclones of Far East, 18, | 
474. 

Allen, E. T., isomorphism and ther- 


Tanner, 


mal properties of feldspars, 19, | 


93, 20, 72. 


Almy, J. E., discharge-current from | 
a surface of large curvature, 12, 
175. 

Alpen, die im Eiszeitalter, Penck | 


| 


and Briickner, 14, 315, 15, 238, 
20, 407. 
Alps, igneous rocks of, 13, 324. 
Alternating current discharge, spec- 


trum, Wright and Downs, 12, 66. | 


— currents, 
Crook, 14, 133. 


Alternator, high frequency, Dud- | 


dell, 19, 390. 


Altitudes in Canada, White, 17, 434. | 


Aluminium, see CHEMISTRY. 


American Museum of Natural His- | 
tory, Catalogue of Paleontological | 
gift to, rr, | 


collection, 13, 159; 
174; Journal of, 19, 262, 20, 77. 

— Philosophical 
12, 400, 13, 330. 

Ames, J. S., General Physics, 18, 
465. 

Andes igneous rocks from, 13, 323. 

André, M. H., Les Dirigibles, 14, 
398. 

Andrews, E. F., Botany all the 
Year Round, 15, 334. 

Antarctic expedition, Scottish Na- 
tional, 19, 262. 

Anticosti, geology, Schmitt, 18, 471. 

Arc in metallic vapors in a vacuum, 
Weintraub, 17, 246. 

— Light, Czudnochowski, 
455. 

—spectra, effect of pressure on, 
Petavel and Hutton, 16, 471. 

Argentine Republic, Meteorologi- 
cal Atlas, Delachaux, 12, 88. 

Argentino-Chilian Boundary, 15 


19, 


Argon, see CHEMISTRY. 

Arizona, Dinosaur _ footprints, 
Riggs, 17, 423. 

—geology of Bisbee quadrangle, 
Ransome, 18, 237; Globe Copper 
district, 18, 157; of Little Colo- 
rado valley, Ward, 12, 401. 

— minerals from, Lindgren and Hil- | 
lebrand, 18, 448. 
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demagnetizing effects, | 


Society meetings, | 


251, | 


[2 


| Arizona, petrography of Tucson 
Mts., Guild, 20, 313. 

Arkansas, Geol. Survey, vol. v, 12, 

| 

|—zine and lead deposits, Adams 
and Ulrich, 18, 394, 470. 

Armagnat, H., Electrical Measure- 
ments, 13, 473. 

| Ascutney Mt., Vermont, geology, 
Daly, 16, 267. 

Ashley, R. H., oxidation of sul- 
phites by iodine, 19, 237; estima- 
tion of sulphites by iodine, 20, 13. 

Association, American, meeting at 
Denver, 1901, 12, 174, 323; Pitts- 
burg, 1902, 13, 415, 14, 166; 
Washington, 1902, 14, 469; St. 
Louis, 1903, 16, 475, 17, 182; 

| Philadelphia, 1904, 19, 92. 

|— British, meeting at Glasgow, 

1901, 12, 324, 13, 416; Belfast, 

1902, 14, 318; Cambridge, 1904, 

18, 320. 

| Astronomical Observatory, see Ob- 
servatory. 

Astrophysical Observatory at 
Washington, work of, Abbot, 11, 
401; Langley, 11, 403, 473. 

Atmospheric air, see Air. 

|— electricity, effect of air move- 
ments on, Linke, 13, 156. 

—radiation, Very on, Hallock, rr, 
230. 

Aurore, yearly variations of mag- 
netic storms and, N. and W. J. S. 
Lockyer, 18, 309. 

Austin, M., double ammonium 
phosphates in analysis, 14, 156. 
Australia, Western, Geol. Survey, 

11, 396, 13, 413, 17, 249. 


B 


Bacteriology, Heinemann, 20, 469. 
Bacubirito, the great meteorite of 
Sinaloa, Mexico, Ward, 14, 316. 
Bahama Islands, 19, 465; fossils 
of, Dall, 19, 465; medusex of, 

Mayer, 18, 161. 
| Bailey, E. H. S., Qualitative An- 
| alysis, 12, 462, 20, 461. 


| Bailey, L. H., Elementary Botany, 


11, 250. 

Bain, H. F., Illinois zine-lead de- 
posits, 19, 457. 

Baker, T. J., copper and zinc alloys, 
11, 237. 

Baldwin, J. M., Development and 
Evolution, 15, 88. 


331, 


3] 


Balfour, A. J., new theory of mat- 
ter, 19, 263. 
Barbour, E. H., 
tal, 14, 451. 
Barker, G. F., radioactivity of tho- 

rium minerals, 16, 161. 

Barkla, C. G., polarized Réntgen 
radiation, 19, 391. 

Barlow, A. E., Sudbury mining 
distriet, Ontario, 19, 331. 

Barnett, S. J., Electromagnetic 
Theory, 17, 90. 

Barnett, V. H., new dike at Ithaca, 

N. Y., 19, 210. 

Rt J., physical effects of con- 
tact metamorphism, 13, 279; re- 
cent studies of the moon, 18, 314; 
notice of Van Hise on metamor- 
phism, 19, 251. 

Barton, G. H., Elementary Lith- 
ology, 12, 469. 

Barus, C., apparent hysteresis in | 
torsional magnetostriction, 11, 
97; velocity of the ionized phos- 
phorus emanation, 11, 237; phos- 
phorus emanation in spherical 
condensers, 11, 310. 

’ —on temporary set, 12, 247; effect 
of temperature and moisture on 
the emanation of phosphorus, 12, 
327. 

—coronas of cloudy condensation, 
etc., 13, 81; flower-like distortion 
of coronas, etc., 13, 309; possi- 
bility of a colloidal state of gases, 
13, 400; size of nuclei, 13, 473. 

—velocity and structure of the nu- 
cleus, 14, 225; ionization of 
nuclei, 14, 459. 

—ionization of water 
105; 


ealcite-sand crys- 


nuclei, 15, 

ionization of water and 
phosphorus nuclei, 15, 217; aper- 
tures of coronas, 15, 335; diffu- 
sion of vapor into nucleated air, 
15, 472. 

—constants of coronas, 16, 325. 

—nuclei produced by shaking dif- 
ferent liquids, 17, 81; micromet- 
ric measurement of fog particles, 
17, 160; denucleating effect of 
rotation "in ease of air stored over 
water, 17, 392. 

— distribution of nuclei, produced 
by the X-rays, 19, 175; large and 
small coronas, 19, 349. 

— groups of efficient nuclei in dust- 

free air, 20, 297; ions and nuclei 

in dust-free air, 20, 448. 
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Baskerville, C., spodumene from 
California, 16, 335; action of ul- 
tra-violet light upon rare earth 
oxides, 16, 465. 


|— effects on rare earth oxides of 
radium-barium compounds, 17, 
79. 


—kunzite, 18, 25. 

— phosphorescence of zine sulphide, 
20, 93; action of radium emana- 
tions on minerals, 20, 95. 

Bates, L. W., Panama canal pro- 
ject, 109, 473. 

Bauer, L. A., Magnetic Declination 
Tables and "Isogonic Charts, 1902, 

5 Terrestrial Magnetism, 


| Bauer, M., Mineralogie, 17, 406. 

Bayley, W. S., Menominee iron- 
bearing district of Michigan, 17, 
400. 

Becker, rock cleavage, 20, 407. 

| Becquerel rays, 11, 395. 

| —See radio-active. 

| Beebe, S. P., Physiological Chemis- 
try, 19, 196. 

Beecher, C. E., Cambrian fossils of 
St. Francois Co., Missouri, ra, 
362; Eurypterid remains in the 
Cambrian of Missouri, 12, 364; 
ventral integument of trilobites, 
13, 165; the genus Romingeria, 
16, 1; new Permian Xiphosuran 
from Kansas, 18, 23. 

— Obituary notice by Charles Schu- 
chert, 17, ge 

Belknap Mts., N. H., geology, Pirs- 
son and Wawhingtore 20, 344. 

Bell, W. T., a of Ottawa 
Co., Kansas, rz, 315. 

Benton, rimental method 
in the’ flow of solids, 13, 207; 
properties of catgut musical 
strings, 20, 383, 462. 

Bergen, J. Y., Foundations of Bot- 
any, 11, 248. 

Berget, A., Physique du Globe et 
Meteorologie, 17, 409. 

Bermuda, additions to Avifauna, 
A. Hyatt Verrill, 12, 64, 470; 
Ascidians, W. G. Van Name, 1 
74; death of fishes in 1901, Ver- 
rill, 12, 88; fauna, rz, 326, 330, 
A. E. Verrill, 13, 327; isopods, 
Richardson, 13, 328; spiders and 
mites, Banks, 13, 328; zoology, 
A. E. Verrill, 15, 333. 

—and the Challenger Expedition, 


Cole, 13, 329. 


= 
19, 248. 

| 
| 
| 
| 
| 
| 

| | 
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Bermuda Islands, descriptive work 
on, A. E. Verrill, 15, 332. 

Biéres, Fabrication, Moreau and 
Lévy, 168. 

Bigelow, F. H., magnetic theory of 
fhe solar corona, 11, 253. 

Billings meteorite from So. Mis- | 
sourl, Ward, 19, 240. 

Bingham mining district, 
economic geology, 20, 466. 

Biological Variation, Statistical 
Methods, Davenport, 18, 401. 

Bi-prism, interference with, Mc- | 
Clellan, 19, 294. 

Birches, relationship, Fernald, 14, 
166. 


Birds, see ZOOLOGY. 
Bitumen, occurrence, Morgan and | 
Tallmon, 18, 363. 

Biteminous deposits of Cuba, Peck- 
ham, 12, 33 

Black Hills, geology and water re- 
sources, 13, 68; laccoliths, Jag- 
gar, 13, 160, 14, 389; mineral 
wealth, 13, 474. 

Blake, J. C., estimation of bromic 
acid, 14, 285; some isomorphous 
triple thiocyanates, 16, 12; colors 
of allotropic silver, 16, 282; col- 
loidal gold, 16, 381; Bredig’s sil- | 
ver hydrosols, 16, 431; red col- 
loidal gold solutions, 16, 433. 

Blake, W. P., iodobromite in Ari- 
zona, 19, 230. | 

Blondlot’s Emission pesante, 20, 
400. 

—see N-Rays 

-Tays, 

7 

Bolivia, mastodon remains, 
peckj, 20, 465. 

Bolton, H. C., Chemical Bibliog- 
raphy, 12, 89, 18, 474. 

— obituary, 16, 475. 

Boltwood, B. B., chemical analysis 
by electrolysis, 16, 100. 

—ratio of radium to uranium in 
minerals, 18, 97; radio-activity 
of natural waters, 18, 378. 

—radium and uranium in radio- 
active minerals, 20, 55; radio- | 
active waters, Hot Springs, Ark., 
20, 128; disintegration products | 
of radio-active elements, 20, 253; | 
production of radium from ura- | 
nium, 20, 239. 

W., Elektro-Metallurgie, 
17, 87. 

Boston Basin, 
445. 


Utah, | 


Lummer, 


17, 


Pom- 


clays, Brown, 


14, 


| 
| 
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Boston Basin geology, Crosby, r1, 

324. 

Botanisches Centralblatt, 13, 327. 
BOTANICAL WORKS— 

African plants collected by Dr. 
Welwitsch in 1853-61, cata- 
logue, Hiern, 11, 249, 12, 324. 

Alge, British Freshwater, G. S. 
West, 18, 472. 

Botanical Survey of San Jacinto 
Mts., Hall, 15, 87 

Botany all the Year Round, An- 
drews, 15, 334. 

Botany, 
250. 

— Foundations of, Bergen, 11, 248. 

—Studies in Fossil, Scott, rz, 
471. 

Cellulose, researches on, Cross and 
Bevan, 13, 161. 

Coffee plant, diseases and enemies, 
Delacroix, 11, 92. 

Desmidiacee, British, W. 
and G. S. West, 18, 473. 

Flora of California, Jepson, rz, 
471; of Cheshire, Moore, 11, 
398; of Grand Rapids, Mich., 
Cole, 11, 472; of the Philip- , 
pines, Perkins, 17, 481; of the 
South Fork of Kings River, 
Eastwood, 15, 86; of “Vermont, 
Brainerd, Jones and Eggleston, 
11, 249; of West Middle Cali- 
fornia, Jepson, 47}. 

Fungus Diseases of Stone Fruit 
Trees in Australia, McAlpine, 

15, 239. 

Milchsaft und Schleimsaft der 
Pflanzen, Molisch, 12, 87. 

Oedogoniacee, Hirn, 11, 93. 

Phycologia Boreali- Americana, 
Collins, Setchell and Holden, 

, 239. 

Plankton des Norwegischen Nord- 
meeres, Gran, 15, 240. 

Plant Life and Structure, Den- 
nert, 11, 250. 

Plant Life in Alabama, Mohr, 13, 
79. 

Trees of California, Eastwood, 20, 
470. 

Umbellifere, No. American, Coul- 
ter and Rose, rr, 247. 

See also BOTANY. 

BOTANY— 

Alpine plants from Tibet and 
Andes, Hemsley and Pearson, 
13, 479. 

Anemiopsis californica, Holm, 19, 
76. 


Bailey, 11, 


West 
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BOTANY— 

Birches, relationships of some 

American and Old World, Fer- 
nald, 14, 167. 

Botanic Garden, Harvard Memo- 
rial Greenhouses, 13, 162. 

Botanical Publications at Manila, 
17, 482. 

Cocos nucifera, anatomy of, Win- 
ton, 12, 265. 

Croomia pauciflora, Holm, 20, 50. 

Cycads, American fossil, Wieland, 
11, 423, 18, 445; Mesozoic, 
Nathorst, 15, 85. 

— living Zamias of Florida, Wie- 
land, 13, 331. 

Cyperacee, studies in, Holm, No. 
xv, 11, 205; No. xvi, 14, 57; 
No. xvii, 14, 417; No. xvili, 15, 
145; No. xix, 16, oat No. xx, 
16, 445; No. xxi, 301; No. 
xxii, 18, 12; No. 18, 301; 
No. xxiv, 20, 301. 

Erigenia bulbosa, Holm, r1, 63. 

Fossil plant from [Illinois, Sel- 
lards, 14, 203. 

Garden in Cuba, experimental, At- 
kins, 16, 105. 

Graminées, Recherches sur les, 
Guérin, -13, 478. 

Grasses of lowa, Pammel, Weems 
and Lamson- Scribner, 13, 244. 

Horticultural experiments, at the 
Harvard station in Cuba, 13, 
325, 16, 105, 18, 91. 

Mass action, relation to toxicity, 
Dandeno, 17, 437. 

Orchidex, root structure of North 
American, Holm, 18, 197. 

Plant growth, relation to ioniza- 
tion, Plowman, 14, 129. 
Plants, electromotive force 

Plowman, 1 

Plants, van 


in, 


Fieghem’s classi fi- 
cation of, 13, 326. 

Platydorina, Kofoid, 

Roots, electrotropism of, 
man, 18, 145, 228. 


94. 
Plow- 


II, 


Sclerotiniae, Woronin, 11, 94. 

Spermatophyta of North Dakota, 
Bolley and Waldron, 11, 398. 

Triadenum virginicam (L.) Rafin. 
Holm, 16, 369. 

Water in trees, ascent of, Ewart, 
19, 468. 

Zamias of Florida, Wieland, 13, 
331. 

Béttger, W., Grundriss der quali- 

tativen Analyse, 14, 65. 
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Boynton, W. P., Applications of 
Kinetic Theory, 18, 86. 

Boys _ radiomicrometer, 
15, 249. 

Brace, D. B., laws of radiation and 
absorption, 13, 412. 

— obituary notice, 20, 470. 

Branner, J. C., fossil remains of 
mammals in Brazil, 13, 133; 
geology of Hawaiian Islands, 16, 
301; peak of Fernando de Nor- 
onha, 16, 442. 

Brazil, fossil remains of mammals 
in, Branner, 13, 133; geol. Bibli- 
ography, Branner, 17, 406. 

—manganese deposits of Minas 
Geraes, Derby, 12, 18; monazite 
from, Derby, 13, 211; palladium 
and platinum in, Hussak, ig, 397; 
topaz in, Derby, 11, 25. 

Bredig’s silver hydrosols, 
16, 431 

Brewer, W. H., obituary notice of 
J. W. Powell, 14, 377. 

Brinton, D. G., Basis of Social 
Relations, 13, 416. 

British Museum Catalogues, Birds, 
Sharpe, 12, 89, 13, 329, 16, 400; 
Ogilvie-Grant, 19, 472. 

— Birds Eggs, ‘Oates, 13, 329, 14, 
469, 20, 412; Oates and Reid, 16, 
400. 

— Fossil Fishes, Woodward 13, 329. 

— Jurassic Flora, Seward, 12, 89. 

—Lepidoptera Phalene, 13, 329, 
19, 472. 

— Meteorites, Fletcher, 18, 398. 

— Orthoptera, Kirby, 19, 332. 

Bronson, H. L., transverse vibra- 
tions of helical springs, 18, 59; 
radioactive measurements, 19, 
185; effect of temperature on rate 
of decay of radium deposit 20, 60. 

Brooklyn Institute, science bulle- 
tins, 19, 473. 

Brown, J., hydrochloric acid, ete., 
in presence of ferric chloride 19, 
31. 

Brown, R. M., 
Basin, 14, 445. 

Brown, T. C., Lower Tertiary fauna 
of Chappaquiddick Is., 20, 229. 

Browning, P. E., estimation of 
cesium and rubidium, 12, 301. 
ceric chromate, 15, 177. 

Briickner, E., die Alpen im Eiszeit- 
alter, 14, 315, 15, 238, 20, 407. 

Brush, C. F., gauge for measure- 
ment of small pressures, 13, 455. 


Hutchins, 


Blake, 


clays of Boston 
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Bumstead, H. A., reflection of elec- | Canadian Rockies, glacial studies, 


tric waves, 14, 359. 

— obituary notice of J. W. Gibbs, 
16, 187; radio-active gas in sur- 
face water, 16, 328. 

—radio-active gas from soil and | 
water at New Haven, 17, 97. 

— atmospheric radio-activity, 18, 1. 

Burbank, J. E., surface tension and | 
viscosity, 15, 140. 

Bush, K. J., tubicolous annelids 
from Pacific, 20, 75. 

Bush, L. P., dates of publication of | 
certain genera of fossil verte- 
brates, 16, 96. 

Buxton, B. H., Physiological Chem- 
istry, 19, 196. | 


Cc 

Cady, H. P., Qualitative Analysis, 
12, 462, 20, 461. 

Calculus, Smith, 13, 480. | 

California, Berkeley Hills, geology, | 
Lawson and Palache, 13, 322. | 

—Bragdon formation, Diller, 
379. 

— botanical survey of San Jacinto 
Mts., Hall, 15, 87. 

— Cretaceous in 14, 33. 

—flora of Kings River, Eastwood, 
I Ss 86. | 

— Klamath Mountain section, Dil- 
ler, 15, 237, 342. 

—marine Pliocene and Pleistocene 
of San Pedro, Arnold, 17, 92. 

— mineralogy of, Eakle, 13, 73. 

—and Nevada, Triassic | 
terygia from, Merriam, 14, 467. 

— Quaternary history, Hershey, 
14, 71. 

—river terraces of Klamath region, 
Hershey, 16, 240. 

—San Louis folio, Fairbanks, 18, 
238. 

Campbell, H. D., meteoric iron 
from Virginia, 15, 469; Cambro- | 
Ordovician limestones of Virginia, 
20, 445. 

Campbell, M. R., Latrobe folio, 
Penn., 18, 394. 

Canada. altitudes in, White, 17, 484. 

— explorations of James Bay, Dowl- 
ing, 18, 469. 

— Geological Survey, see Geologi- 
cal Reports. 

—minerals of, Hoffmann, 


19, 


11, 149. | 


12, 447, 13, 242, 19, 319; Ontario, 
Miller, 11, 246. 

Canadian Paleozoic corals, revision | 
of the genera, Lambe, 12, 79. 


Scherzer, 20, 80. 
Cape Colony, Geology, Rogers, 20, 
163. 


Cape of Good Hope, Geol. Com- 
mission, 1898-1899, 13, 413; 1900- 
1902, 17, 177. 

Carabide, early stages of, Dim- 
mock and Knab, 19, 264. 

Carbon, see CHEMISTRY. 

— compounds, spectrum, Smithells, 
11, 466. 

Carbonic acid, ultra-red spectrum, 
Schaefer, 19, 245. 

Carborundum in a meteorite, Mois- 
san, 19, 191, 323, 396. 


| Carnegie Institution, Washington, 


Year Book No. 1, 15, 491; No. 2, 
17, 183; Publications, 19, 472, 20, 
80, 411, 470; Observatory at Mt. 
Wilson, 19, 472, 20, 80. 

Carolinas, tin deposits of, Sterrett 
and Pratt, 20, 75. 

Catalogue of Scientific Literature, 
14, 317, 15, 490, 17, 94. 


| Catalogues, British Museum. 


See British Museum. 

Cathode, rotating, use of, Gooch 
and Medway, 15, 320; Medway, 
18, 56, 180; Flora, 20, 268, 392, 
455. 

—for estimation of cadmium Flora, 
20, 268, 392, 455. 


|—light, spectra of nitrogen and 


carbon compounds in, Deslandres, 
16, 391. 


| — radiations, investigated by phos- 


phorescence, Lenard, 16, 391. 
—rays, chemical action of, Schmidt, 
13, 318. 
——emission theory, Seitz, 12, 389. 
—— effect of ultra-violet light on, 
Lenard, 14, 67. 
—— laws of velocity, Gehrcke, 14, 
67. 


——-radio-activity imparted to 
certain salts, by, McLennan, 
13, 240. 


—w—-vvelocity in passing through 
metallic layers, Hertz and Leit- 
haiiser, 18, 464. 


|— space, dark, Schmidt, 16, 391. 
| —See X-Rays. 


Celebes, igneous rocks from 13, 413. 

Celestite Syracuse, N. Y., Kraus, 
18, 30; rocks containing, Kraus, 
19, 286. 

Cells, chemical organization of, Hof- 
meister, 13, 241. 


i 
qi 
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Challenger Expedition, Bermuda, 
Cole, 13, 329. 

Chalmers, R., origin of shore lines 
of St. Lawrence valley, 18, 175. 

Chamberlin, T. C., Geolc_y, 17, 480. 

Chant, C. A., skin-effect in electri- 
cal oscillators, 13, 1; variation 


of potential along a wire trans- | 


mitting electric waves, 15, 54; 
variation of potential of trans- 
mitting antenna in _ wireless 
telegraphy, 17, 1; reception by 
wires of electric waves, 18, 403. 


CHEMICAL WORKS— 
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CHEMICAL WORKS— 


Chemistry, Physical, Cohen, rs, 
326; Jones, 13, 317; Van’t Hoff, 
16, 390; Laboratory Exercises 
in, Getman, 18, 82. 

— Physiological, Beebe and Bux- 
ton, 19, 196; Long, 20, 399. 

— School, Avery, 19, 84. 

Electro-Chemistry, Jones, 13, 241. 

Grundriss der qualitativen Ana- 
lyse, Bittger, 14, 65. 

Potash Salts, Groth, 15, 80. 

Thermochemistry of alloys, Baker, 
12, 460. 


Chemical Analysis, Fresenius and CHEMISTRY— 


Cohn, 17, 172; Prost and Smith, 
19, 453. 


—— by Electrolysis, Classen and | 


Boltwood, 16, 100. 


—— Qualitative, Bailey and 


Cady, 12, 462; 20, 461. McGre- | 
gory, 17, 397; Noyes, 12, 462; | 


Perkin, 12,76; Sellers, rz, 164. 
Prescott and Sullivan, 14, 65. 
— Arithmetic, Wells, 20, 399. 
_ —Calculations, Wells, 17, 173. 

— Engineer, 19, 204. 

— Laboratory of Sheffield Scien- 
tific School, Studies from, 
Wells, 13, 63. 

Chemie der Eiweisskirper, Cohn- 
heim, 18, 83. 
—Lehrbuch der 

Ostwald, 14, 457. 

—physikalische, der Zelle, etc., 
Hober, 15, 80. 

Chemische Physiologie und Pathol- 


Allgemeinen, | 


| 
| 
| 


ogie, Hofmeister, 12, 474, 13, | 


242, 412, 471, 14, 69, 398, 15, | 
235, 479, 17, 96, 331, 18, 402, | 


20, 168. 

Chemisches Praktikum, Wolfrum, 
14, 385, 16, 101. 

Chemistry, Analytical, Classen, 
11, 319, 16, 390; Ostwald, 11, 
466; Treadwell, vol. i, 15, 479, 
vol. ii, 18, 82. 

— Bibliography of, 
89, 18, 474. 

— Conversations on, Ostwald, 19, 
324. 

— Elementary, Clarke and Den- 
nis, 14, 305. 

— Engineering, Stillman, 20, 398. 

— Inorganic, Ostwald, 17, 396; 
Gooch and Walker, 20, 66. 

— Introduction to Modern Scien- 
tific, Lassar-Cohn, 11, 319. 

— Organic, Leffman and LaWall, 

19, 325. 


Bolton, 12, 


| 


Acetylene, combustion in air with 
oxygen, Bourgerel, 11, 87; heat 
of dissociation and combustion 
of, Mixter, 12, 347. 

Acid nitrates, Wells and Metzger, 
12, 460. 

— solutions, methods of standard- 
izing, Hopkins, 12, 461. 

Actinium, gases from, Debierne, 
20, 319. 

Air in blast-furnaces, use of dried, 
Le Chatelier, 19, 192. 

Alcohol, action on metals, Malmé- 
jac, 11, 394. 

Alkaline carbonates, Lebeau, 17, 
244. 

Aluminium, iodometric  deter- 
mination, Moody, 20, 181. 

—double silicides of, Manchot 
and Kieser, 19, 243. 

— oxides, spectrum, 11, 467. 

Ammonia, conversion into nitrites, 
Traube and Biltz, 18, 461. 

—in water, process for detecting, 


Trillot and Turchet, 19, 323. 
Ammonium, existence of, Ruff, 
12, 387. 


—amalgam, Coehn, 11, 163. 
— bromide, Scott, 11, 317. 
—chloride, action on silicates, 
Clarke and Steiger, 1%, 27. 
—cyanate, Walker and Wood, 
12, 75. 

— phosphates in analysis, Austin, 
14, 156. 

— vanadate, precipitation, Gooch 
and Gilbert, 14, 205. 

Anhydrous hydrosulphites, Mois- 
san, 15, 234. 


Aniline and analogous bases, 
_ Sabatier and Senderens, 12, 387. 
Antimony pentachloride, double 


compounds of, Rosenheim and 
Stellman, 12, 460. 


484 


CHEMISTRY— 

Antimony, salt of quadrivalent, 
Wells and Metzger, 12, 389. 
—yellow, Stock and Guttmann, 

17, 395. 

Argon and its companions, Ram- 
say and Travers, 11, 166; in 
the atmosphere, Moissan, 16, 
468; viscosity of, Schultze, 12, 
76. 


Arsenic in animal organism, Ber- 
trand, 14, 383. 

—antimony and 
tive separation, 
324. 

—new method for determination. 
Gautier, 16, 467. 

—pentachloride, Baskerville and 
Bennett, 15, 324. 

Atomic weights, method of deter- 
mining, Benoist, 11, 464. 


tin, qualita- 
Walker, 15, 


Auto-oxydation, Engler and Welss- | 
berg, 18, 474. 

Barium bromide, precipitation by 
hydrobromie acid, Thorne, 18, 
441. 

Basic 
iodine, 
395. 

Beryllium, atomic weight, 
sons, 18, 304. 

—notes on quantitative spectra 
of, Hartley, 13, 156. 

—with organic acids, Lacombe, 
13, 471. 

Bismuth, radio-active, Marckwald, 


acetate and 
Biltz, 17, 


lanthanum 
blue color, 


Par- 


14, 303. 

—lead sulphide-halides, Ducatte, 
14, 64. 

Borie acid, gravimetric method 
for estimation of, Partheil and 
Rose, 13, 61; solubility, Hertz, 
15, 235. 

Bromie acid, estimation of, Gooch 
and Blake, 14, 285. 

Bromides, typical hydrous, Krei- 
der, 20, 97. 

Burette floats, use of, Kreitling, | 
13, 471. 

Cadmium, estimation of by rota- 
ting cathode, as sulphate, Flora, 
20, 268; as chloride, Flora, 20, | 
392; nitrate, 20, 454; as oxide, | 
Flora, 20, 457. 

Cesium, atomic weight, Richards 
and Archibald, 15, 415. 

— iodides, Foote, 16, 100. 

—and rubidium, ete., estimation | 
of, Browning, 12, 301. | 
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Cesium and thorium, double chlo- 
rides, Wells and Willis, 12, 191. 

Cesium-antimonious fluorides, 
Wells and Metzger, 11, 451. 

Cesium-tellurium fluoride, Wells 
and Willis, r2, 190. 

Calcium, atomic weight, Hinrich- 
sen, 13, 154; metallic, Arndt, 
19, 191. 

— carbide, use in mining, Gued- 
ras, 19, 244. 

— cyanamide, 
16, 388. 

—silicide, Moissan and Dilthey, 
13, 410. 

—strontium and barium, estim- 
ation, Peters, 12, 216. 

Carbides, metallic, Moissan, 13, 
238. 

Carbon, action upon lime, Mois- 
san, 17, 396; combustion of 
three varieties of, Moissan, 15, 
155; and its heat of combustion, 
Mixter, 19, 434; non-existence 
of trivalent, Norris, 11, 236; in 
steel, Leffler, 13, 409; Sargent, 
15, 326; transformation into 
diamond, Ludwig, 14, 455. 

—compounds, molecular weights 
of some, Speyers, 13, 213; 
solubilities of, Speyers, 14, 
293; spectrum, 11, 466. 

— dioxide, action on the borates 
of barium, Jones, 14, 49. 

—silicide in meteorite, Moissan, 
19, 191, 323, 396. 

Carolinium, a new element, 12, 
462. 

Caro’s acid, composition of, Bae- 
ver and Villiger, 12, 73. 

Cells, chemical organization of, 
Hofmeister, 13, 241. 
Ceric chromate, Browning 

Flora, 15, 177. 

Cerium, Drossbach, 11, 236. 

Chemical combinations, probable 
source of heat, Richards, 14, 64. 

— reactions, velocity of, Duane, 
11, 349. 

Chlorie acid, determination, Hen- 
drixson, 18, 308. 

Chloride, nitroxyl, Gutbier and 
Lohmann, 19, 390. 

Chlorides, bromides, etce., new 
method for detecting, Benedict 
and Snell, 16, 469; detection 
in presence of bromides, Jones, 
18, 81. 


use of Erlwein, 


and 


} 
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Chlorine, atomic weight, Richards | 
and Wells, 19, 451; density. | 
Moissan and Jassoneux, 17, | 
245; preparation from sodium 
chlorate, Graebe, 11, 392; 
smelting with electrolysis, Swin- 
burne, 16, 330. 

— heptoxide, Michael and Conn, 
11, 235. 

Chromium in acids, phenomena 
connected with solution of, Ost- 
wald, 84. 


Cinnabar, radio-active, Losanitsch, | 


18, 462. 
Copper, antimony, iron, etc., volu- | 
metric determination of, Weil, 

13, 315. 

—estimation of, as cuprous sul- | 
phocyanide in the presence of | 
bismuth, ete., Van Name, 13, | 
138. 

—double' cyanides, Grossman | 
and von der Forst, 19, 244. 

—sulphate, action upon iron| 
meteorites, Farrington, 14, 33. | 

Crystals, method for: obtaining, 
Wroblewski, 11, 236; Riimpler, | 
11, 318. 

Cupric chlorides, 
Bouzat, 15, 155. 

Diamonds, artificial, see Minerals. 

Diethyl peroxide, Baeyer and Vil- 
liger, rz, 162. 

Distillation, production of high | 
vacua for, Erdmann, 17, 86. 

Double salts, determination by 
solubility, Foote and Bristol, 
18, 309. | 

Electrolysis by rotating Cathode, | 
Gooch and Medway, 15, 320; | 
Medway, 18, 56, 180; Flora, 
20, 268, 392, 455. 


Electrolytes, electrolysis of solid, | 
Haber and Tolloczko, 19, 193. | 


Electrolytic peroxide of lead, 
nickel, ete., Hollard, 15, 325. 

Emanium, Giesel, 18, 81, 19, 84. 

Europeum, a new element, Demar- 
cay 12, 321; Urbain and 
Lacombe, 19, 243. 

Ferric sulphate solutions, hydroly- 
sis of, Recoura, 20, 320. 

Ferrous sulphate, use of, inestima- 
tion of chlorates and borates, 
Phelps, 17, 201. 

Fluorine in. wine, determination, 
Treadwell and Koch, 19, 193. 
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ammoniacal, | 


—solid, Moissan and Dewar, 15, 
477. 
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Formic acid, synthesis of, Moissan, 
13, 317. 

—aldehyde in atmospheric 
Henriet, 17, 325. 

Gallium in the sun, Hartley and 
Ramage, 11, 323. 

Gaseous mixtures, combustion in, 
Pelet and Jomini, 15, 477. 

Gases in air, Liveing and Dewar, 
11, 154. 

— combustion of, Tantar, 11, 86, 
317. 

— Mazza separator for, 16, 330. 

— separation by centrifugal force, 
Claude and Demoussy, 16, 389. 

Germanium hydride, Voegelen, 
13, 470. 

Glass, plasticity and adhesiveness 
of, Piccard, 14, 456. 

Gold, colloidal, Bake, 16, 381; 
solutions, Blake, 16, 433. 

— diffusion in solid lead Roberts- 
Austin, 11, 236. 

— iodometric determination, Max- 
son, 16, 155; volumetric deter- 
mination of, small amounts, 
Maxson, 17, 466. 

— fluoride, Lenher, 17, 243. 

— preparations, color changes in, 
Kirchner and Zsigmondy, 19, 
85. 

— separation from platinum met- 
als, Jannasch and von Mayer, 
20, 320. 

Gooch-crucible, modified, Heraeus, 
12, 388. 

Halogen acids, action on vanadic 
acid, Gooch and Curtis, 17, 41. 

Helium, Ramsay and Travers, 11, 
166; absence from carnotite, 
Adams, 19, 321; derived from 
radium emanation, Himstedt 
and Meyer, 20, 399; spectrum 
of, Liveing and Dewar, 11, 154; 
viscosity , Schultze, 12, 463. 

—and hydrogen, condensation by 
charcoal, Dewar, 18, 390. 
and liquid hydrogen, Dewar, 14, 
305. 

—spectrum in ultra-violet, 19, 


air, 


Hydrate of sulphuryl chloride, 
Baeyer and Villiger, 11, 393. 
Hydrated salts, peculiar property 
of, de Schulten, 17, 171. 
Hydrates in solution, Jones, 17, 
471. 
Hydrides, alkali-metal, Moissan, 
15, 154. 
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Hydrides, non-conductivity of 
metallic, Moissan, 15, 478. 

— of rubidium and cesium, Mois- | 
san, 15, 477. 

Hydrochloric acid, influence on | 
cuprous sulphocyanide, Van | 
Name, 13, 20; action on alumi- 
num, etc., Recoura, 15, 154. 

—and hydrocyanic acids, separa- 
tion, Richards and Singer, 13, 
315. 

—and potassium permanganate, 
interaction, Brown, 19, 31. 

Hydrogen, absorption by and | 
diffusion through palladium, | 
12, 389, Schmidt, 17, 397; | 
boiling point of, Dewar, II, | 
291; in air, Rayleigh, rz, 165; | 
heat. of combustion of, Mixter, | 
16, 214; nascent, diffusion 
through iron, Winkleman, 20, | 
400. | 

—liquid, and air calorimeters, 
Dewar, 20, 152; properties, | 
Dewar, 12, 168, 14, 305; vapor- | 
pressures of, Travers, Senter | 
and Jaquerod, 14, 311. | 

—oxide higher than dioxide, | 
Ramsay, 13, 153. 

— peroxide, action upon silver | 

oxide, Baeyer and Villiger, rr, | 
393; erystallized, Stiidel, rs, | 
233; with salts, compounds of, 
Tanatar, 13, 155. 

— selenide and sulphide, compari- | 
son, deForeand and Fonzes-Dia- | 
con, 13, 316. 

— solid, properties, Dewar, 12, 
168. | 

— telluride, Ernyei, 11, 163. 

—and oxygen, combination, | 

Baker, 14, 383. 

Hydrosols, Bredig’s silver, Blake, | 
16, 431. 

Hydrous chlorides, typical, Gooch, | 
and McClenahan, 17, 365. | 

Intermolecular forces and vola- 

_ tility of compounds, Martin, 18, 
304. 

Iodine, atomic weight, Baxter, 19, 
243; initiative action of, Hale, 
13, 379. 

— pentafluoride, Moissan, 14, 456. 

Ionization, etc., see Ionization, 
ete. 

Iron, atomic weight, Baxter, 17, 
325; new compound, Hauser, 
20, 460; preparation of pure 
skrabal, 15, 235. 


} 
} 
} 
} 
} 
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Iron and aluminium, separation, 
Leclére 17, 326. 
Krypton, properties, 
and Krueger, 11, 85; 
and Travers, 11, 166. 

— presence shown with neon and 
xenon, Valentiner and Schmidt, 
20, 462. 

— spectrum, Dewar, 12, 207. 

Lead, radio-active, Hofmann and 
Strauss, rz, 235, 463; 12, 388; 
Hofmann and WoOlfl, 16, 99. 

Lithium antimonide, Lebeau, 13, 
317. 

— silicide, Moissan, 14, 64. 

Magnesium and aluminium, Du- 
boin, rz, 464. 

Manganese, separation from mag- 
nesium, ete., Dietrich and Has- 
sel, 14, 456. 

Matter, heatless condition of, 
Brinkvorth and Martin, 13, 
469, 14, 304. 

Methane properties of, Moissan, 
19, 323. 

— elimination in the atmosphere, 
Urbain, 11, 318. 

—synthesis of, Sebatier 
Senderens, 13, 409. 

Molecular weights, microscopical 
methods for determining, Bar- 
ger, 17, 471. 

Molybdie acid, estimation of, 
reduced by hydriodic acid, 
Gooch and Pulman, ra, 449. 

Neon, new method of detecting, 
Valentiner and Schmidt, 20, 
462; properties, rz, 154, 166. 

—and helium in the air, Ramsay, 
20, 65. 

Newtonium, Mendeléeff, 17, 243. 

Nickel, new reagent for, Tschu- 
gaeff, 20, 397. 

Nitrates, determination in absence 
of air, Phelps, 17, 199. 

Nitric acid, gravimetric deter- 
mination, Busch, 19, 388; titri- 
metric estimation,Phelps,14,440. 

Nitrogen, internal friction of, 
Hofman, 17, 473; preparation 
from ammonium nitrate, Mai, 
13, 60; utilization of atmos- 
pheric, Frank, 16, 388. 

— fluoride, preparation of, Rupp 
and Geisel, 17, 172. 

Nitrosyl fluoride, Ruff and Stiiu- 
ber, 20, 460. 

Nitrous, anhydride Wittorff, 18, 
309. 


Ladenburg 
Ramsay 


and 


if 
th 
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Oxidizing agents, new reaction for | 
certain, de Koninck, 15, 234. | 

Oxygen and hydrogen, vapor-pres- 
sures of liquid, Travers, Senter 
and Jaquerod, 14, 311; combi- 
nation, Baker, 14, 383. 

Ozobenzol, Harries and Weiss, 19, | 
83. 

Ozone, formation of, Goldstein, | 
17, 171; by electrical discharges, | 
Warbury, 15, 81; by ultra-violet 
light, Fischer and Braemer, | 
20, 397. 

—molecular weight, Ladenburg, | 
11, 391. 

Persulphates, determination of, | 
Peters and Moody, 12, 367. 

ce emanation from, Bar- | 
us, 237, 12, 327; Schmidt, 
15, 416. 

—free in meteorite, Farrington, | 

— ignition, temperature, Eydman, | 
12, 73. 

— presence upon an Egyptian | 
inscription, 465. 

—jin spherical condensers, Barus, | 
11, 310. 

Platinum, loss of weight when | 
heated, 11, 164. 

— oxidation; Wohler, 17, 86. 

Potassium hydride, Moissan, 13 
240. 

—iodate, titrations with, An- 
drews, 17, 85. 

—and barium nitrates, double | 
salt of, Wallbridge, 16, 331. | 

—and sodium sulphocyanides, | 
color when heated, Giles, rz, | 
318. 

Precipitates, handling of, Gooch, 
20, ll. 

method for assaying, 
13, 4 

entinaies analysis, new method | 
of, Thatcher, 12, 320. 

Quartz vitrified, see Quartz. 

Radio-activity, see Radio-activ-| 


| 
"| 


ity. 

Redvo-tellurium, Marckwald, 19, 
324. 

Radium, see Radium. 

Reactions, velocity of, Duane, 11, | 
349 

Rubidium, atomic weight of, Arch- | 
ibald, 18, 462. 

Rubidium- -mercurie double salts, | 
Grossman, 17, 472. 
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Saccharose, combined with metal- 
lic salts, Gauthier, 17, 244. 

Salts, effect of water on chemical 
reactions, Perman, 16, 467. 

— double, investigations by phys- 
ical means, Foote, 16, 389. 

Selenium in sulphuric acid, Jouve, 
12, 75. 

Silicon, fluoroform, Ruff and 
Albert, 19, 244; new modifica- 
tion of, Moissan and Siemens, 
18, 461; solubility. in zine and 
lead, Moissan and Siemens, 18, 
82. 

Silver, allotropic, colors of, Blake, 
16, 282. 

— colloidal, Hanriot, 16, 100. 

— electro-chemical equivalent, 
Van Dijk and Kunst, 18, 392. 

—chabazite and silver analcite, 
Steiger, 14, 31. 

— iodide, double salt of, Strém- 
holm, 15, 325. 

— subhalides, Emszt, 13, .154. 

Sodium, atomic weights, Richards 
and Wells, 19, 451. 

— hydroxide production of pure, 
Kiister, 19, 83. 

— sulphate solutions, Marie and 
Marquis, 16, 99. 

—thiosulphate, action on solu- 
tions of metallic salts, Norton, 
12, 115. 

Soluble substances, method of 
crystallizing, de Schulten, 17, 
87. 

Strontium, atomic weight, Rich- 
ards, 20, 461. 

Sugar, determination with 
ling’s solution, 20, 320. 
Sulphates, two  sodium-ferric, 

Skrabal, 17, 396. 

Sulphites, estimation by iodine, 
Ashley, 20, 13; oxidation by 
iodine, Ashley, 19, 237. 

Sulphur, size of molecule, Biltz 
and Preuner, 13, 61. 

— hexafluoride, etc., Moissan and 
Lebeau, 11, 391. 

Sulphuric acid, manufacture by 
contact process, Knietsch, 13, ~ 
238. 

Supersaturated solutions, influence 
of magnetism, de Hemptinne, 
12, 75. 

Tantalum, properties of, von Bol- 
ton, 19, 388. 


Feh- 
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Tellurium, atomic weight, Kéth- | 
ner, 13, 154; Pellini, 13, 60; | 


gravimetric determination, Gut- 
bier, 12, 389. 

— in American silver, presence of, 
Vincent, 13, 

—radio-active, Marckwald, 
154. 

Thallic chloride, constitution of 
hydrous, McClenahan, 18, 104. 

Thallium, in the thallous state, 
Thomas, 14, 385. 

Thermochemical constant, Clarke, 
14, 303. 


15, 


Thiocyanates, double and triple, | 
Wells, 14, 384; on isomorphous | 


triple, Blake, 16, 12. 


Thiocyanic acid, iodometric titra- | 


tion, Thiel, 14, 455. 
Thorium, new element associated 
with, Baskerville, 12, 462. 
—radio-activity, Hofmann 
Zerban, 13, 316; Sackur, 


and 


79. 

—unity of, Meyer and Gumperz, 
19, 389. 

Tobacco, new alkaloids in, Pictet 
and Rotschy, 11, 392. 

Trisulphoxyarsenic acid, McCay 
and Foster, 19, 192. 

Trouton’s law, generalization 
from, 11, 465. 


Ultra-violet light, action on rare | 
¥6, | 


earth 
465. 
Uranium, atomic weight, Richards 
and Merigold, 14, 65. 
— determination by zine reductor, 
Pulman, 16, 229. 
—radio-activity, Soddy, 15, 78. 
Uranyl double salts, Rimbach, 
Biirger and Grewe, 17, 324. 
Vanadic acid, estimation of, Gooch 


oxides, Baskerville, 


and Gilbert, 15, 389; reduction | 
of, Gooch and Stookey, 14, 369. | 
Vanadium, specific heat, Matig- | 


non and Monnet, 13, 410. 

Waters of Illinois, chemical sur- 
vey, Palmer, 18, 396. 

Xenon, properties, 11, 166; spect- 
rum, Dewar, 12, 207; method of 
determining, Valentiner and 
Schmidt, 20, 462. 

Yttrium and ytterbium in fluorite, 
Humphreys, 19, 202. 

Zine sulphide, phosphorescence, 
Baskerville and Lockhart, 20, 
95; Griine, 18, 462. 
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65; Rutherford and Soddy, 15, | 
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Zirconia of euxenite, 
and Prandtl, 11, 463. 
Zirconium  tetra-iodide, 
and Denk, 17, 472. 

Chicago University, Decennial Pub- 

| lications, 13, 471, 18, 96. 

|Christian Faith in an 

| Science, Rice, 17, 330. 

|Chwolson, O. D., Lehrbuch der 
Physik, 15, 82, 18, 86. 

| Cilley, F. H., theory of elasticity, 

| 11, 269. 

Cincinnati. See Observatory. 

| Clark, W. B., the Matawan forma- 

| tion, 18, 435. 

| Clarke, F. W., action of ammon- 

| ium chloride on silicates, 13, 27. 

| 

| 


Hofmann 


Stahler 


Age of 


Elementary Chemistry, 14, 305; 

pseudo-serpentine from Washing- 

ton, 15, 397. 

| Classen, A., Analytical Chemistry, 

| zx, 319; chemical analysis by 

electrolysis, 16, 100: Ausgewiihlte 

Methoden der analytischen Che- 

mie, 16, 390. 

| Clayton, H. H., eclipse cyclone, 

| 11, 32 

| Cleland, H. F., formation of natu- 

| val bridges, 20, 119. 

| Clements, J. M., Vermilion iron- 

| bearing district of Minnesota, 17, 
175. 

| Clerke, A. M., Unsolved Problems 

of Low Temperature Research, r2, 

393. 

| Climate cause of Pleistocene, 13, 70. 

|—polar, relation to _ evolution, 

| Wieland, 16, 401. 

| Climatic features. in land surface, 
Penck, 19, 165. 

| Coal in Michigan, Lane, 13, 475. 

|—and petroleum in Alaska, 

| 458, 459. 

| Coast Survey, United States, report 
for 1899, 11, 401; 1900, 13, 479; 
1901, 14, 469; 1902, 16, 106; 
1903, 17, 409; 1904, 19, 261. 

Cockroaches, Paleozoic, Sellards, 
15, 307, 488, 18, 113, 213. 

Cohen, E., meteoric iron from the 
Soudan, 15, 254; Meteoritenkunde, 
16, 336. 

Cohen Ernst, Physical Chemistry, 
15, 326. 

Cohen, G., die Riechstoffe, 18, 390. 

Coherer, hot oxide, Hornemann, 18, 
84. 

Cohnheim, O., Chemie der Eiweiss- 
kérper, 18, 83. 


19, 
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Cold Spring, L. I., monographs, 
16, 400, 19, 473 

Coleman, A. P., nepheline and other 
syenites in Ontario, 14, 147. 

Coleman, S. E., en Labora- 
tory Manual, 17, 8 

Colima, Mexico, Satie of, Sperry, 
15, 487. 

Collins, F. S., Phycologia Boreali- 
Americana, 15, 239 

Color photography, 
A. Hyatt Verrill, 


discovery in, 
13, 329; Lipp- 


man’s, Pfaundler, 18, 463. 


Colorado, fossil mammals from the | 
| 


Tertiary of, Matthew, 13, 476. 
— geology, Girty, 18, 158. 
— new Dev onian formation, 

18, 245; Eastman, 18, 253. 
—radium-bearing springs, Headden, 

19, 297. 

— Rico Mts., ore deposits of, Ran- 

some, 15, 158. 

— Silverton quadrangle, 

geology, Ransome, 14, 390. 

— Valley, geology of the Little, | 

Ward, 12, “401. 

Colored papers, reflection by, Min- 

chin, 19, 445. 

Colors of coronas, ete., Barus, 13, 

81, 309; see further, Barus, C. 
Compressibility of solid, 17, 474. 


Cross, 


Concretions of Connecticut valley, | 


11, 397; of Kansas, r1, 315. 
Conductivity, see Electric. 
Congrés Geologique International, 

8th session, 1900, 13, 67. 

Conn, H. W., protozoa of Connecti- 
cut, 20, 76. 

—— Academy of Sciences, 

, 390. 

— el lays of, Loughlin, 20, 408. 

—essonite and cor undum at Bark- | 
hamsted, Emerson, 14, 234. 

— extent of Newark sy stem, Hobbs, | 

wood from, 13, 70. 

—glacial remains near Woodstock, 
Eggleston, 13, 403. 

—ice sheet in Pomperaug valley, | 
Hobbs, 14, 399. 

— Newark system of Pomperaug 
Valley, Hobbs, 13, 70. 

— protozoa, 20, 76. 

—river system of, Hobbs, 12, 467. 
— Still rivers of western, Hobbs, 
13, 243. 

—tungsten mine 
Hobbs, 14, 72. 

new solution for, 

hepherd, r2, 49. 


at Trumbull, 


economic | 
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Copper and zinc, thermo-chemistry 
of alloys of, Baker, II, 

—See CHEMISTRY. 

Coral reefs, the atoll of 
borings into, Sollas, 17, 
and Cullis, 18, 239. 

—— Agassiz on, of the Maldives, 
13, 297, 17,248; of tropical Pacific, 
15, 333; in Eastern Pacific, 19, 

| 367. 

| —— Gardiner on, of the Maldives, 

| 13, 321, 14, 74, 15, 240; origin 

| discussed, 16, 203. 

Corals, notes on, Verrill, 414. 

—of Bermuda, Verrill, 13, 327; of 
Porto Rico, Vaughan, 13, 75. 

| Cornwall, H. B., greenockite on 
calcite from Joplin, Missouri, 14, 


237. 


Funafuti, 
478; Judd 


| Corona, photograph of solar, Han- 
sky, 19, 454; theory, Bigelow, rz, 
253. 


Coronas of cloudy condensation, 
Barus, 13, 81; see further under 
Barus, C. 

| Corpuscles, emission by alkali met- 
als, Thomson, 20, 462; magnetic 
properties of systems, Thomson, 
17, 88. 

Cosmic cycle, Very, 13, 47, 97, 185. 

| Cosmogony, rival theories of, 0. 
Fisher, 11, 414, 12, 140. 

Crapper, E. H.., Electric and Mag- 

| netic Circuits, 16, 393. 

| Crater Lake National Park, geology, 
Diller and Patton, 1s, 482. 
Crinoids, Helderbergian, of New 

| York, Talbot, 20, 17; see GEO- 

| LOGY 

| Crook, z. E., yoke with intercepted 
magnetic cireuit for measuring 
hysteresis, 11, 365; electromag- 
netic alternating currents, 14, 133. 

Crookes, W., spinthariscope, 16, 99. 

Crosby, Boston basin geology, 11, 

| ~ 324. 

'Cross, W., chemico-mineralogical 
classification of igneous rocks, 

| 14, 461; new Devonian formation 

in Colorado, 18, 245. 

fluids, ete., 


| 
| 


Schenck, 19, 


Chemical, Groth, 

19, 467; Elements, Viola, 19, 467. 

4 of problems in, Penfield, 

14, 249. 

Crystals, drawing of, Penfield, 11, 
1, 115, 19, 39; method of obtain- 
ing, Riimpler, 11, 318, Wroblewski, 
II, 


490 


Cuba, bituminous deposits, Peckham, | 
12, 33. 
— experimental garden in, Atkins, | 
16, 105. | 
— Harvard botanical station, 18, | 
91, 92; horticultural experiments, | 
13, 325, 16, 105. 
Cumings, E. R., variation in the | 
fossil brachiopod, Platystrophia | 
lynx, 14, 9; morphogenesis of | 
Platystrophia, 15, 1,121; develop- | 
ment of some Paleozoic Bryozoa, | 
17, 49; development of Fenestella, | 
20, 169 
Curtis, R. W., action of halogen | 
acids on vanadie acid, 17, 41. 

Cushing, H. P., geology of Little | 
Falls, N. Y., 20, 156. 

Cyanogen bands, structure of, King, | 
13, 472. 

Cycadophyten, mesozoische, Nat- | 
horst, 15, 85. 

Cycads, American fossil, Wieland, | 
11, 423. 

—living Zamias of Florida, Wie- | 
land, 13, 331. 

—proembryo of the Bennettitez, | 
Wieland, 18, 445. 

Cyclones of Far East, Algué, 18, 
474. 

Czudnochowski, W. B. von, Das 
Elektrische Bogenlicht, 19, 251, 
455. | 

D 

Dadourian, H. M., radio-activity of 
underground air, 19, 16; new form 
of electrode for lead storage cells, 
19, 315. 

Dale, T. N., geology of the. north 
end of the Taconic range, 17, 185. | 

Dall, W. H., Tertiary of Florida, | 
11, 170; geology of the Hawaiian 
Islands, 17, 177. 

Daly, R. A., mechanics of igneous | 
intrusion, 15, 269, 16, 107, 267; | 
geology of Ascutney Mts., Vt., 16, | 
267; machine-made line drawings, | 
19, 227; secondary origin of gran- | 
ites, 20, 185. 

Dandeno, J. B., relation of mass | 
action to toxicity, 17, 437. 

Darton, N. H., geology and water | 
resources of Black Hills, 13, 68; 
age of Monument Creek formation, | 
20, 178; geology and _ water | 
resources of Central Great Plains, | 
20, 70. 

Davis, B., behavior of small closed | 
cylinders in organ-pipes, 12, 185; ' 
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locating nodes and loops of sound 
in the open air, 12, 263; anemo- 
meter for stationary sound-waves, 
13, 129; conductivity and energy 
absorption in the electrodeless dis- 
charge, 15, 202. 


| Davis, H. N., Newton’s colorsshown 


by transmitted light, 15, 224. 

Davis, J. W., motion of compressible 
fluids, 12, 107. 

Davis, R. O. E., analysis of kun- 
zite, 18, 29. 

Davis, W, M., terraces of the West- 
field River, Mass.,14,77; Element- 
ary Physical Geography, 14, 318. 

—bearing of physiography upon 
Suess’ theories, 19, 265; notice of 
work on Bahama Islands, 19, 465. 

Davison, C., velocity of seismic 
waves, 11, 95; Inverness and Car- 
lisle earthquakes, 14, 397; Recent 
Earthquakes, 20, 163. 

Davison, J. M., internal structure 
of cliftonite, 13, 467. 

Day, A. L., melting point of gold, 
11, 145; expansion of metals at 
high temperatures, 11, 374; 
isomorphism and thermal proper- 
ties of feldspars, 19, 93, 20, 72. 

Day, D. T., Mineral Resources of 
the U. S., 1901, 14, 461; 1902, 17, 
481; 1903, 19, 260. 

DeLaunay, L., Richesses Minérales 
de l’Afrique, 15, 417. 

Dennis, L. W., Elementary Chem- 
istry, 14, 305. 

Derby, O. A., occurrence of topaz, 
Ouro Preto, Brazil, rz, 25; man- 
ganese deposits of Minas Geraes, 
Brazil, 12, 18; occurrence of 
monazite in iron ore and graphite, 
13, 211. 

Deserts, formation of, Walther, rr, 

Development and Evolution, Bald- 
win, 15, 

Dewar, J., spectrum of the volatile 
gases of atmospheric air, rz, 154; 
boiling point of hydrogen, rr, 291. 

—the nadir of temperature and 
allied problems, 12, 168; separa- 
tion of the least volatile gases of 
atmospheric air, 12, 207. 


| — liquid hydrogen and helium, 14, 


305. 

— separation of most volatile gases 
from air, 18, 290; thermal evolu- 
tion of gases, 18, 290. 

— liquid hydrogen and air calori- 
meters, 20, 152; thermo-electric 
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junction for determining tempera- 
tures, 20, 153. 

Diamond, see MINERALS. 

Dickson, C. W., platinum in the 
nickel-copper ores, Sudbury, Onta- 
rio, 15, 137. 

Dielectric 
Hormell, 12, 433. 


— constants, heat of a change in| 


connection with changes in, Spey- 
ers, 16, 61. 
Diller, J. S., Klamath Mountain 


section, California, 15, 237, 342; | 
the Bragdon formation, 19, 379. | 
Dirigibles, Les, André, 14, 398. 
Distillation, Fractional, Young, 17, 
87 


Dodge, C, W., General Zoology, 17, | 
182. 


Doughty Springs, Colorado, radium- 
bearing, Headden, 19, 297. 


Douglass, E., new species of Mery | 


cocherus in Montana, rr, 73. 
Downs, E. S., spectrum of alternat- 
ing current discharge, 12, 66. 


Dragons of the Air, Seeley, 12, 396. | 


Drawings, machine-made line, Daly, 
19, 227. 


Dresser, J. A., contribution to the | 


geology of Quebec, 14, 43; geology 
of Brome Mt., Quebec, 17, 347. 


Drude, P., Theory of Optics, 14, 68. | 


Duane, W., velocity of chemical re- 
actions, 11, 349. 

Duff, A. W., secondary undulations 
shown by tide-gauges, 12, 123. 
Duncan, R. K., The New Knowl- 

edge, 19, 456. 
Dunkerley, S., Mechanism, 19, 471. 
Duparc, L., Recherches géologiques 


et pétrographiques sur l’Oural du | 


Nord, 19, 467. 

Dust and soot, mineral constituents, 
11, 470. 

Dustfall of March, 1901, in North 
Africa, Hellman and Meinardus, 
13, 323. 

Dutton, C. E., Earthquakes in 
Light ofthenew Seismology, 19, 89. 


Dyar, H. G., North American Lepi- | 


doptera, 15, 418. 
Dynamics of Particles, ete., A. G. 
Webster, 19, 327. 


E 


Eakle, A. S., identity of palacheite 
and botryogen, 16, 379; Mineral 
Tables, 17, 329. 


constant of paraffins, | 
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Earth, atmosphere of, changes in 
transparency, 17, 484. 

|— Structure, Evolution of, Reade, 
17, 250. 

— surface, map projection of, Pen- 

| field, 13, 245, 347; van der Grin- 
ten, 19, 357. 

| — theories of origin, Fisher, rz, 414, 

12, 140. 

| Earthquake of 1901 at Inverness, 

| and at Carlisle, Davison, 14, 397. 

| — investigation committee of, Japan, 

publications Nos. 5, 6, 12, 90; 

Nos. 7, 9-11, 15,239; No. 13, 16, 

| 335; No.15, 17, 484; No.16,18,95. 

— investigations in Japan, Dairoku 
Kikuchi, 19, 88. 

— waves in the ocean, rz, 95. 

| Earthquakes in the Light of the 
new Seismology, Dutton, 19, 89. 

—of Inverness and Carlisle, C. 
Davison, 14, 397. 

— Recent, Davison, 20, 163. 

Eastman, C. R., asterolepid append- 
ages, 18, 141; Upper Devonian fish 
remains from Colorado, 18, 253. 

| Eastwood, A., Flora of South Fork 
of Kings River, 15, 86; Trees of 
California, 20, 470. 

| Eaton, G. F., Triassic fishes, collec- 
tion at Yale, 15, 259; characters 
of Pteranodon, 16, 82, 17, 318; 
notice of J. B. Hatcher, 18, 163; 
notice of Mastodon hurhboldtii, 
Mexico, 19, 330. 

Eclipse, cyclone, Clayton, rz, 321. 

Eggleston, J. W., glacial remains 
near Woodstock, Conn., 13, 403. 

Elasticity, theory of, Cilley, rz, 269. 

Electric (Electrical) are, resist- 

ance and_ electromotive force, 

| Duddell, 12, 392. 

| —— metallic vapors in, Weintraub, 

| 17, 246. 

| —— Spectra, Petavel and Hutton, 

16, 471. 

—charge, effect of magnetic field 

| upon, Cremieu, rz, 87. 

|-—charges dissipation by 

Beggerow, 13, 411. 

| — conduetibility of metals, Strutt, 

| 14, 459. 

|— conductivity of electrodeless 

| discharge, Davis, 15, 202. 


vapor, 


——of double salts, Lindsay, r1, 
164. 

—— produced in air by motion of 

| negative ions, Townsend and 

| Kirkby, 13, 240; in gases, Towns- 
end, 11, 238. 
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Electric convection, magnetic effect 
of, Cremieu, 11,87,321; Adams, r2, 
155; Pender, 12, 173; Ww ilson, 12, 
322; Whitehead, 14, 109; Him- 
stedt, 17, 175. 

— currents, alternating 
ing effects of, Crook, 14, 133. 


— — displacement of, Blondlot, 13, | 


155. 


-—-—of high frequency, effects on 


the human body, Andriessen, 13, | 


318. 
—-—-of low potentials, fatal effects, 
15, 236. 
—w—sine, excitation and measure- | 
ment, Wien, 11, 394. 
— discharge, induced 


12, 66. 

— mechanical movements of wires 
produced by, Viol, 11, 467. 

— discharge-current from surface of 


large curvature, Almy, 12, 175. | 
tubes, | 
19, 194; | 


in Geissler 
by, Riecke, 
Goldstein, 


— discharges 
exhaustion 


spectra of, 245; 


19, 


direction and velocity of, James | 


19, 193. 


-—— oscillatory, Andriessen, 13, 472. | 
role of self- | 


——through gases, 
induction in, Eginitis 
Gramont, 14, 68. 

displac ement, 
vection. 

— effect of rotating a dielectric in a | 
magnetic field, 

— flow in gases, Stark, 12, 77. 

— inertia, Burbury, 19, 325. 

—machine, Holtz, new form, 
459. 

— measurements, Armagnat, 13, 473. 

— oscillations in charging conden- 
sers, Sundell and Tallquist, 11, 
238; damping of, 17, 473. 

— oscillators, skin- ‘effect in, Chant, | 


and de| 


14, 


1g, 1. 

distribution in dark 
cathode space, Wehnelt, 15, 327; 
variation alonga wiretransmitting 
electric waves, Chant, 15, 54. 

— properties of thin metal films, 
Patterson, 15, 80. 

— resistance, experiments on high, 
Rood, 12, 91; of glass, quartz, etc., 
Rood, 14, 161; in high vacua, 
Rollins, 13, 62. 

— resonance in alternating circuits, 
Chevrier, 18, 88. 

— self-inductance, measurement, 
Whitehead and Hill, 19, 149. 
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, demagnetiz- | 


alternating, | 
spectrum of, Wright and Downs, | 


see Electric con- | 


Wilson, 18, 392. | 


[16 


| Electric self-induction, role of in 

discharges of electricity through 
gases, Eginitis and de Gramont, 

14, 68. 

| eek, extinction of, Koch, 19, 194. 

— sparks, Doppler effect in, agen- 
bach, 17, 245; influence of electri- 
fication of the air on, Lecher, 14, 

| 386. 

|—spark discharge from metallic 

| poles in water, “WwW ilsing, 14, 67. 

—— vibrations, slow, Schmidt, 13, 156. 

——determination of frequency, 

| Schmidt, 13, 156. 

—waves in coils, Liidin, 13, 411. 

|—-—-helium tubes as_ indicators, 
Dorn, 19, 454. 

— — Hertzian, in Storms, Larroque, 

| xg, 411. 

— interference, tubes for, Becker, 
14, 67. 

| magnetic detector for, Marconi, 
14, 386. 

—— metallic reflection,. Lindman, 
11, 394. 

| —-——reception by wires, Chant, 18, 

403 

| —— reflection of, Bumstead, 14, 359. 

| ——stationary, Lindman, 13, 472. 

——-variation of potential along 
wire transmitting, Chant, 15, 54. 

| ELECTRICAL WORKS— 
Electrie are Light, Czudnochowski, 

| 19, 251, 455; Electric and Mag- 
netic Circuits, Crapper 16, 393. 

Electricity and Magnetism, Glaze- 

brook, 17, 246. 

|—and Matter, J. J. Thomson, 

| 18, 88. 

| and Optics, Poincaré, 11, 467. 

| Mestre chemin! analysis, Smith, 
15, 8 

ce chemistry, Jones, 13, 241. 

| Electrolytic Dissociation Theory, 
Talbot and Blanchard, 20, 398. 

| Electro-Magnetic Phenomena, 
Treatise, Lyons, 12, 77. 

— Theory, Barnett, 17, 90. 

| Electro- ee. Brochers, 15, 

80, 17, 8 

Electricity carried by a gaseous ion, 
Thomson, 15, 327. 

— conduction through high vacua, 
Strutt, 18, 391. 

—discharge from 
Wilson, 16, 392. 

— effect on bacteria, Macfadyen, 11, 
320. 

— movement of air on atmospheric, 
Linke, 13, 156. 


hot platinum, 


i 
ty 
i 
ta 
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Electricity,removal ofnegativefrom | 
the air by rain, Schmauss, 14, 387. | 

—side discharge of, 
20, 57. 


Electrode for lead storage cells, | 
new form, Dadourian, 19, 315. | 
Electrodes, distribution of electric | 


current on, Wehnelt, 13, 319. 


Electrolysis of solid electrolytes, | 


19, 193 

—by rotating cathode, Gooch and 
Medway, 15, 320; Medway, 18, 
56, 180; Flora, 20, 268, 392, 455. 


Electrolytes, free ions in aqueous | 


solutions of, Olsen, 14, 237. 
Electromagnetic alternating cur- 
rents, Crook, 14, 133. 
—waves in the visible spectrum, 
Braun, 19, 246. 
— See Electric waves. 
Electromotive force of the Clark- 


and the Weston-cell, Jaeger and | 


Lindeck, 12, 76; of ozone, Brand, 


14, 385; in plants, Plowman, 15, 94. | 


Electron theory of metals, Drude, 
11, 88. 


— theory of, Trowbridgeand Rollins, | 


18, 77. 

Electrotropism of roots, Plowman, 
18, 145, 228. 

Electrostatic tubes, de Nicolaiéve, 
14, 386. 

Elevation of land and sea, changes 
near New York City, Tuttle, 17, 
333. 

Elkin, W. C., parallax of ten first 
magnitude stars in Northern hem- 
isphere, 15, 489. 

Emerson, B. K., corundum and a 
graphitic essonite, 14, 234; cal- 
cite-prehnite cement rock in the 


Holyoke range, 17, 277; Stego- | 


mus longipes, 17, 377. 

Emerson, J. S., characteristics of 
Kau, 14, 431 

Emmons, §S. F., obituary notice of 
Clarence King, 13, 224; contri- 
butions to Economic Geology, 16, 
101; Little Cottonwood granite 
of the Wasatch Mts., 16, 139. 


England, Liassic and Oolitic floras, | 


Seward, 18, 319. 
English medicine in the Anglo- 
Saxon times, Payne, 19, 263. 
Entropy, or Thermodynamics, Swin- 
burne, 18, 87. 
Ether, can its motion cause double 
refraction? Rayleigh, 15, 81. 
—conception of universal, Men- 
deléeff, 17, 243. 
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Trowbridge, | 
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Ether, drift of, Hicks, 13, 155. 

— possible magnetic effect of earth 
on, Rollins, rz, 322. 

—and gravitational matter through 
infinite space, Kelvin, 12, 390. 
Ethnography, Queries in, Keller, 

17, 184. 

Ethnology, publications of Bureau 
of American, 12, 89, 14, 470, 17, 
332. 

| — Survey, Manila, publications, 20, 

| 167. 

| Evans, N. N., native arsenic from 

Montreal, 14, 397, 15, 92; chryso- 

| beryl from Canada, 19, 316. 

| Evolution, Lamarck on, A. 8. Pack- 

ard, 13, 65. 

|——new theory of, Smith, 13, 330. 

|—relation to polar climate, Wie 
land, 16, 401. 

| Ewart, A. J., ascent of water in 
trees, 19, 468. 

Ewell, A. W., rotatory polarization 
mechanically produced, 15, 363. 

Expansion of metals at high tem- 

| peratures, Holborn and Day, 11, 
374. 

Eye, error of collimation in the 
human, Hastings, 19, 310. 

— optical constants, Hastings, 19, 
205. 

—visual phenomena depending 
upon optical errors of, Hastings, 
19, 401. 


F 


Fairbanks, H. W., San Louis folio, 
California, 18, 238. 

Fairchild, H. L., Elements of Geol- 
ogy, 16, 396; ice erosion theory, 
a fallacy, 20, 164. 

| Fall, deviation from free, De Sparre, 

19, 301. 

Farrington, O, C., metallic veins 
of the Farmington meteorite, 11, 
60; action of copper sulphate upon 
iron meteorites, 14, 38; free phos- 
phorus in meteorite, 15, 71. 


Fauna, see ZOOLOGY, GEOL- 
OGY. 


| Feldspars, isomorphism and ther- 

mal properties, Day and Allen, 

| 19, 93, 20, 72. 

|—See MINERALS. 

Fenneman, N. M., Lakes of South- 
eastern Wisconsin, 15, 238. 

Fernald, M. L., relationship of some 

| American and Old World birches, 
14, 167. 
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Fernando de Noronha, peak of, 
Branner, 16, 442. 

Fernphotographie, Korn, 18, 88. 

Field Columbian Museum, publica- 
tions, 12, 89, 17, 184, 332, 18, 96, | 
401. 

Fisher, C. A., 
14, 451. 
Fisher, O., 

mogony, 11, 414, 12, 140. 


ealcite-sand crystal, | 


Fitzgerald, G. F., scientific writings 


of, Larmor, 16, 106. 
FitzGerald-Lorentz effect, 
and Miller, 20, 67. 
Flora, see BOTANY, GEOLOGY. | 
Flora, C. P., ceric chromate, 15, 
sulphate, 20, 268; do. as chloride, 
20, 392; do. as oxide, 20, 457; do. 
by rotating cathode, 20, 455. 
Florida, 
11, 170, 17, 93.° 


Morley 


Fluids, motion of compressible, Da- 


vis, 12, 107. 

Foerste, A. F., Ordovician-Silurian 
contact in Indiana, 18, 321. 

Fog particles, micrometric measure- 


ment of, Barus, 17, 160; see fur- 
Foods, microscopic examination, 


Schimper, 11, 96. 

Ford, W. E., calaverite, 12, 225; 
ehemical composition of dumorti 
erite, 14, 
chemica 
15, 195. 

Reserves, 
14, ! 


Bs 


MRS Primer of, Part II, Pin- | 


chot, 19, 471. 

—report for Minnesota, 
167. 

Fossil, Fossils, 

Fresenius, 
Chemical Analysis, 17, 172. 

Fuller, M. L., Elkland-Tioga folio, 
Penna., 16, 394. 

Funafuti, borings into coral reef of, 
Sollas, 17, 478; Judd and Cullis, 
18, 239. 

Fusion, temperature of, see Melting 
point. 


1904, 20, 


G 
Galvanometer deflectidns, Ein- 
thoven, 19, 246. 
—of high sensibility, Mendenhall 


and W faidner, 12, 249. 
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rival theories of cos- 


estimation of cadmium as | 


Tertiary fauna of, Dall, | 


426; rickardite, 15, 69; | 
composition of axinite, | 


Gannett, | 


see GEOLOGY. | 
C. R. Quantitative | 


[18 


| Galvanometer, method of using, 
Perkins, 18, 53. 

|—new form of, Einthoven, 17, 87, 

| 18, 84. 

|Garcin, J., Blondlot’s 
19, 455. 

Gardiner, J. S., Fauna and Geogra- 
| phy of the Maldive and Laceadive 
Archipelagoes, vol. I, pt, i, 13,321; 
pt. il, 14, 74; pt. iii, 15, 240; pt. 

lv, 15, 488; vol. II, pt. 1, 16, 400;. 
pt. ii, 17, 329; pt. iv, 20, 77. 

—origin of coral reefs as shown 
by Maldives, 16, 203. 

Gas in a Crookes tube, 
Willow, 11, 467. 

—_ mixture, spectroscopic analysis of, 
Lilienfeld, 20, 67. 

| Gases of atmospheric air, 
166; 


*“"N”-Rays, 


absorption, 


11, 165, 
separation of the least vo!:- 
tile, Liveing and Dewar, 12, 207; 
of most volatile, Dewar, 18, 290; 
spectrum of, Liveing and Dewar, 
11, 154. 


| — conductivity produced in, by 
ultra-violet light, Townsend, 15, 
415. 

|— Dynamical Theory, Jeans, 109, 
328. 

ee Study of, Travers, 

19, 

Pinetic Theory, Applications, 


Boynton, 18, 86. 

— possibility of a colloidal state, 
Barus, 13, 400. 

| — spectra of, at high temperatures, 
Trowbridge, 13, 412, 18, 420. 

—thermal evolution, Dewar, 
290. 

— See also CHEMISTRY. 

Geikie, A., Founders of Geology, 11, 
326. 

Geikie, J., Structural and Field 
Geology, 20, 408. 

| Geissler tubes, exhaustion by the 
electric current, Riecke, 19, 194; 
influence of glass walis of, 
Gehrcke, 19, 85; spectra of dis- 
charges in cooled, Goldstein, 19, 
245. 

Geographen Kalender, Haack, 1904- 

| 1905, 18, 162; 1905-1906, 19, 473. 


18, 


| Geological commission, Cape of 
Coot Hope, Reports 1900-1902, 
17, 177. 

—map of New York State, Merrill, 
16, 102. 

—Society of America, Ottawa 


Meeting, 20, 469. 
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GEOLOGICAL REPORTS| |GEOLOGICAL REPORTS 


AND SURVEYS— AND SURVEYS— 
Arkansas, vol. v, 12, 78. 16, 185; professional papers, 16, 
Canada, 11, 402; annual report, | 332, 472: bulletins, 16, 101, 185, 

vol. xiii, 1900, 19, 196, nnd 472; water supply papers, 16, 

general index, Dowling, 11, 170; 101, 332, 471. 

publications, 16, 395; summary | — 24th Ann. Report, 17, 399; 

report for 1900, 12, 79, 394; | folios, 17, 90, 176, 328, 477; 

1901, 13, 473; 1903, 18, 239; | monographs, 17, 175, 399; bulle- 

1904, 20, 464. tins, 17, 91, 175, 399, 477; 
— Sudbury district, 19, 331. water supply papers, 17, 91. 
Cape of Good Hope, 13, 413, 17,| —folios, 18, 238, 394; bulletins, 

177; 1904, 20, 406. | 18, 238. 

Great Britain, 11, 252, 402. | —25th Ann. Report, 19, 256; 

Indiana, 1900, 12, 466; 1903, 19, | folios, 19, 456; monographs, 
87; 29th annual report, 20, 322. | 19, 251; professional papers, 

Iowa, vol. xi, 12, 396; vol. xii, 14, | 19, 256, 257, 456; bulletins, 19, 
391; vol. xiv, 19, 196; vol. xv, | 457, 458; water supply papers, 
1904, 20, 463. 19, 459, 460. 

Kansas University Survey, 11,| — folios, 20, 69, 402; monographs, 
324; report on mineral waters, 20, 402, 466; professional pa- 
Bailey, 14, 461. pers, 20, 70, 402; bulletins, 20, 

Louisiana, 14, 314, 15, 330, 20, 70, 402, 406, 407; water supply 

23. papers, 20, 70, 403. 

Maryland, 1900, 11, 240; 1901,| Vermont, 1901-1902, 15, 329; 
12, 77; 1902, 16, 104; 1904, 19, | 1903-1904, 19, 395. 

258. | Western Australia, Maitland, 
Michigan, 1900, rr, 241; 1901, 14, | 1899, rz, 396; 1900, 13, 413; 

93. bulletins, 17, 249. 


Minnesota, voi. v, 11, 88; 24th) Wisconsin, bulletins 9, 10, 16, 267; 
Annual Report, r1, 242; vol. vi, | 11, 12, 18, 89. 
12, 395. Geologisches Centralblatt, Keil- 
Nebraska, vol. i, Barbour, 16,| hack. 11, 243. 
473. | Geology, Chamberlin and Salisbury, 


New Jersey, 1900, 12, 466; 1998, | 17, 480. 

15, 482; vol. iii, 16, 103; 1903, | __ of Cape Colony, Rogers, 20, 163. 

18, 90; vol. vi, 19, 88; 1904, | | — Economie, contributions to, 1902, 

20, 323. | Emmons and Hayes, 16, 101. 
Ohio, fourth series, bulletin 1, 18, | _____ Journal of, 20, 467. 

90; bulletin, No. 3, 19, 465. | —— Lectures on, Branner and New- 
South Africa Transactions, vol. | som, 12. 467. 

vi, 17, 178. |— Elements of, LeConte and Fair- 
—Cape of Good Hope, 13, 413,; ghia. 16, 396. 

17, 177, 20, 406. | — Founders of, Geikie, 11, 326. 
United States, 21st Ann. Report, —Lectures on Elementary, Bran- 

11, 468; monographs, 11, 241, | ner, 12, 467. 

$05; bulletins, rz, 241. |—Structural and Field, Geikie, 


—2lst Ann. Report, 12, 465, 13,/ 2, 408. 
68; monographs, 13, 320; bulle- | GEOLOGY— 


tins, 13, 320. , 
4 Albuquerque Sheet, Herrick and 
21st Ann. Report, 14, 70, 389; 1, 171. 


F 389 lletins, 
#20; Alpen, die, im Eiszeitalter, Penck 


papers, 14, 391. and Briickner, 14, 315, 15, 238, 
—22d Ann. Report, 15, 157,|° 20, 407. 
328; folios, 15, 328; bulletins, | Amphicyon, new species, or 

15, 237, 328; water supply | man, 11, 200. 

papers, 15 159. | Amphion, "Harpina and Platyme- 
—23d Ann. Report, 16, 332; | topus, note on the names, Ray- 

folios, 16, 332, 394; monograph, mond, 19, 377. 
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GEOLOGY— 


Arbuckle and Wichita Mts. of 
Indian Territory and Oklahoma, 
Taff and Bain, 19, 257. 

Ascutney Mt., Vermont, geology, 
Daly, 16, 267. 

Asterolepid appendages, Eastman, 
18, 141. 

Autophytography, White, 19, 231. 

Baptanodon, Knight, 16, 76; 
osteology of, Gilmore, 20, 403. 

Baraboo iron-bearing district, Wis- 
consin, Weidman, 18, 395. 

Batrachian, from the Coal Meas- 
ures of Joggins, N. 8., Matthew, 
16, 185. 

Bennettiteex, proembryo of the, 
Wieland, 18, 445. 

Berkeley Hills, geology, Lawson 
and Palache, 13, 322. 


Bingham mining district, Utah, 
geology, Boutwell, Keith and 


Emmons, 20, 466. 

Bitumen, occurrence in fossil egg, 
Morgan and Tallmon, 18, 363. 

Bituminous deposits of Cuba, 
Peckham, 12, 33. 

Black Hills, geology and water re- 

‘sources of, Darton, 13, 68; lacco- 
liths from, Jagger, 13, 160; 
mineral wealth, 13, 474. 

Bolson Plains, N. M., Structure, 
15, 207. 

Boston Basin, geology, Crosby, 11, 
324. 

Brachiopods, common Devonian, | 
Raymond, 17, 279. 

Brachiosaurus altithorax, Riggs, 
15, 299. 

Bragdon 
379. 

Brome Mountain, Quebec, geology, 
Dresser, 17, 347. 

Bryozoa, Paleozoic, development, | 
Cummings, 17, 49; revision of, 
Ulrich and Barsler, 17, 479. 

Cambrian Brachiopoda, Walcott, 
19, 329. 

—of Cape Breton, Matthew, 11, | 
396, 13, 324, 476. : 

ae yra and hyolithes, Mat- 
thew, 13, 475. 

—faunas of India, Walcott, 20, | 
404, 405. 

— fossils of Missouri, Beecher, 12, 
362. 

— Lower, 


formation, Diller, 19, 


fauna of, 


Delgado, 20, 159. 
Canyon of the Hudson ng er, sub- 
marine, Spencer, 19, 1 
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GEOLOGY— 


Carboniferous ferns, Sellards, rq, 
195. 

— formation of Kansas, Williams, 
17, 248. 

—and Permian age of the Red 
Beds of Oklahoma, Adams, 12, 
383. 

— terranes, time values of provin- 
cial, Keyes, 12, 305. 


Central Great Plains, Darton, 
geology, 20, 70. 
Cephalopods, structure of some 


primitive, Ruedemann, 19, 463. 

Ceratopsia, two new, Wyoming, 
Hatcher, 20, 413. 

Chazy limestone, trilobites of, Ray- 
mond, 19, 464; fauna of Hud- 
son, 19, 464; Raymond, 20, 353. 

Clays of the Boston Basin, Brown, 
14, 445; of Connecticut, Shel- 
don, 11, 397; Loughlin, 20, 408; 
of Indiana, 20, 322. 

Climate, polar, relation to evolu- 
tion, Wieland, 16, 401. 

Coal in Michigan, Lane, 13, 475. 

Cockroaches, P: uleozoic, structure, 
Sellards, 15,307, 488, 18, 113,213. 

Codonotheea, Sellards, 16, 87. 

Concretions from clays of Connec- 
ticut Valley, Sheldon, rz, 397. 

— of Ottawa County, Kansas, 11, 
315. 

Coral reefs, see Coral reefs. 

Coral-rock cores from borings at 
Funafuti, Sollas, 17, 478; Judd 
and Cullis, 18, 239. 

Cosmogony, rival theories, Fisher, 
11, 414, 12, 140. 

Crater Lake, National Park, Dil- 
ler and Patton, geology, 15, 482. 

Creosaurus, Williston, rz, 111. 

Cretaceous deposits of the Pacific 
coast, Anderson, 18, 318. 

— fossils from Vancouver, Whit- 
eaves, 18, 287. 

—in new Mexico, 
of, Keyes, 18, 360. 

— outliers in California, Hershey, 


unconformity 


14, 33. 

— pseudoceratites of, Hyatt, 16, 
335. 

— Turtles, Kansas and So. Da- 
kota, Wieland, 14, 95, 15, 211. 

— Upper, turtles of New Jersey 
structure, Wieland, 17, 112, 18, 
183. 

Crinoid from the Hamilton of 
Charlestown, Ind., new, Wood, 
12, 297. 
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Crinoid and mollusk, new, from 
the Portage rocks of New York, 
Whitfield, 19, 464. 

Crinoids, biserial arm in certain, 
Grabau, 16, 289; Helderbergian, 
Talbot, 20, 17. 

Crossotheca and Myriotheca, 
fronds of, Sellards, 14, 195. 

— famous fossil, Ward, 18, 


‘See Cycads. 
Cycadophyten, mesozoische, Nat- 
horst, 15, 85. 


Daemonelix, origin of, Peterson, | 


20, 465. 


Delta plains in the Nashua Valley, | 


Crosby, 18, 90. 


Deserts, law ‘of the formation of, | 


Walther, 11, 326. 

Devonian formation, new, in Col- 
orado, _— 18, 245, Eastman, 
18, 253. 

— Hudson Bay, parasite from, 
Parks, 18, 135. 

— fauna of Kwataboahegan River, 
Parks, 19, 198. 

—paleontology, Williams and 
Kindle, 19, 460. 

Diceratops, restoration, Lull, 20, 
420. 

Dikes, see ROCKS. 

Dinosaur footprints from Arizona, 
Riggs, 17, 423. 

—-largest known, Riggs, 15, 299 

Dragons of the Air, Seeley, 12, 
396. 

Dustfall of March, 1901, in N. 
Africa, Hellmann and Mein- 
ardus, 13, 323. 

Earth Structure, Evolution, Reade, 
17, 250. 

Economic geology, Silverton quad- 
rangle, Col., Ransome, 14, 390. 

Elkhorn Mining District, Montana, 
Weed and Barrell, 15, 158. 


Elkland-Tioga, and Gaines folios, | 


New York and Penna., 16, 394. 
Ellensburg Folio, Washington, 
Smith, 15, 328. 


Eocene deposits of Maryland, | 


Clark and Martin, 12, 77. 


| 


— Mammalia in the Marsh collec- | 


tion, studies, Wortman, 11, 333, 


437, 12, 143, 193, 281, 377, 421, 


13, 39, 115, 197, 433, 14, 17, 15, 


163, 399, 419, 16, 345, 17, 23, | 


133, 203. 
Eocene and lower Oligocene coral 
faunasof U.S., Vaughan, 11, 395. | 
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Eparchean interval, Lawson, 14, 

Eskers, origin of, Crosby, 14, 316. 

Etinde, voleano of the Cameroon 
Mts., Africa, Esch, 12, 81. 

Eurypterid remains in the Mis- 
souri Cambrian, Beecher, 12, 
364. 

Evolution of the horse, Gidley, 
Matthew, 15, 161. 

Faults, overthrust, in central New 
York, Schneider, 20, 308. 

Fauna of Stafford limestone, New 
York, Talbot, 16, 148. 

Faunas, correlation of geological, 
Williams, 16, 334. 

—- fossil, and their use, Williams, 
13, 417. 

Fenestella, development, Cumings, 
20, 169. 

Flora, fossil, of the Arctic, Nat- 
horst, 15, 85. 

Footprints, batrachian, Matthew, 
17, 480; dinosaur, Arizona, 
Riggs, 17, 423; of the Jura- 
Trias of North America, Lull, 
17, 402; of Stegomus longipes, 
Lull, 17, 381. 

Formations sedimentaires 
de Patagonia, Ameghino, 15, 
483. 

Fossil Botany, Studies in, Scott, 
11, 471. 

— brachiopod, Platystrophia lynx, 
variation in, Cumings and 
Mauck, 14, 9. 

— Invertebrates, Catalogue, U. 
S. Nat. Museum, Schuchert, 20, 
405. 

—mammals from the Tertiary of 
Colorado, Matthew, 13, 476; 
from Brazil, Branner, 13, 133. 

—plant from Illinois, Sellards, 
14, 203. 

—vertebrata of North America, 
bibliography and _ catalogue, 
Hay, 14, 390. 

—— vertebrates, dates of publica- 
tion of certain genera of, Bush, 
16, 96. 

— wood from Connecticut, 13, 70. 

Fossils of the Bahama Islands, 
Dall, 19, 465. 

Furmarole gases from Mount 
Pelée, Moissan, 15, 233. 

Geomorphic origin of shore lines 
of St. Lawrence Valley, Chal- 
mers, 18, 175. 
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Glacial, Glaciers, etc., see Glacial, | 
Glaciers, etc. 

Gold belt of Blue Mts., Oregon, | 
Lindgren, 15, 158. 

Graptolites of New York, Ruede- | 
mann, 20, 406. 

Hawaiian Islands, geology, Bran- | 
ner, 16, 301. | 

Helderbergian crinoids of New 
York, Talbot, 20, 17. 

Helgeland, geology, Vogt, 12, 82. | 

Hyopsodide, Loomis, 19, 416. | 

Ice erosion theory, fallacy of, 
Fairchild, 20, 164. 

—ramparts, Buckley, 12, 466. 

Ice-sheet, action of, on projecting | 
rock inasses, Hobbs, 14, 399. | 

Idiophyllum rotundifolium, valid- 
ity of, Sellards, 14, 203. 

Igneous intrusions, mechanics of, 
Daly 15, 269, 16, 107. 

— rocks, see Rocks. 

Indian ‘Territory, 
Gould, 11, 185. 

John Day Basin, Oregon, fossil 
flora of, Knowlton, 15, 328. 

Jura-trias of North America, foot- 
prints, Lull, 17, 402. 

Klamath Mountain section, Cali- | 
fornia, Diller, 15, 237, 342. 

Laccoliths of the Black Hills, Jag- 
gar, 12, 160, 14, 389; of High- 
wood Mts., Montana, geology 
of, Weed and Pirsson, 12, 1. 

Lakes, ephemeral, in arid regions, 
Keyes, 16, 377. 

Lead and zine deposits, Ozark 
Region, Van Hise, Bain, Adams, 
15, 158. 

Liassic and Oolitic floras of Eng- 
land, Seward, 18, 319. 

Limestone conglomerate in the 
lead region of Missouri, Nason, 
11, 396. 

Limestones, Cambro-Ordovician, | 
Virginia, Campbell, 20, 445. 

—of Missouri, age and geological 
relations, Nason, 12, 358. 

Little Colorado valley, geology, | 
Ward, 12, 401. 

Little Falls, N. Y., geology, Cush- 
ing 20, 156. | 

Littleton, New Hampshire, geol- 
ogy, Hitchcock, 20, 161 

Loess, analysis of Mount Vernon, | 
Iowa, Knight, 13, 325. 

—of Iowa City and 
Shimek, 12, 467. 


geology, etc., 


vicinity, | 


- Monzoni 
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Lower Silurian in Venezuéla, Dre- 
vermann, 19, 197. 

Lowlands of southeastern Mis- 
souri, evolution of, Marbut, 14, 
392. 

Lyttoniide, structure and organi- 
zation, Noetling, 19, 199. 

Mammalia, Eocene in Marsh col- 
lection, see above, Eocene. 

Mammals, fossil, in Brazil, Bran- 
ner, 13, 133. 

Manganese deposits of Minas Ge- 
raes, Brazil, Derby, 12, 18. 

Marble, flow of under pressure, 
Adams and Nicolson, 11, 397. 

Martinez group, paleontology, 
Weaver, 20, 159. 

Mastodon humboldtii in northern 
Mexico, Sheldon, 19, 330. 

—remains fram Bolivia, 20, 465. 

Matawan formation, Clark, 18, 
435. 

Merycocherus in Montana, Doug- 
lass, 11, 73. 

Mesozoic of Arizona, Ward, 12, 
401. 

— Fossils, vol. i, pt. IV., Whit- 
eaves, 11, 171. 

—plants from Korea, Yabe, 20, 
406. 

Metamorphism, physical effects of 
contact, Barrell, 13, 279. 

— Treatise on, Van Hise, 19, 251. 

Metasomatie processes in fissure 
veins, Lindgren, 11, 243. 

Mineral veins, influence of country 
rock on, Weed, 13, 324. 

—wealth of the Black Hills, 13, 
474. 

Mollusk-fauna of Alaska and 
Siberia, Dall, 19, 465. 

Monument Creek formation, age 
of, Darton, 20, 178. 

and Fassa, geological 

structure, Gordon, 16, 473. 


region in the Tyrol, petrog- 
raphy and geology, Romberg 


and Doelter, 14, 463. 
Mylagaulodon, new rodent from 
Oregon, Sinclair, 15, 143. 
Names of geologic formations, 
Weeks, 14, 391. 
Natural bridges, formation, Cle- 
land, 20, 119. 
Newark system, former extent of, 
Hobbs, 14, 71; of Pomperaug 
Valley, Conn., Hobbs, 13, 70. 
New England, geol. structure of 
southwestern, Hobbs, 15, 437. 
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VOLUMES 


Niagara domes of northern Indi- | 
ana, Kindle, 15, 459; formation 
of Northern Indiana, Kindle | 
and Breger, 18, 465; limestones | 
of Indiana, Kindle, 14, 221. | 

Ohio Coal-measures, Prosser, 11, | 
191. | 

Ordovician-Silurian contact in 
Indiana, Foerste, 18, 321. 

Ore deposits, see Ore. | 

Paleontological collection, Ameri- | 
can Museum Natura! History, 
catalogue, Whitfield, 13, 159. | 

Paleozoic brachiopod, study of, 
Cumings, 15, 1, 121. 

— cockroaches, Sellards, 15, 307, 
488, 18, 113, 213. | 

— corals, Canadian, Lambe, 12, 79. 

— faunas of New Jersey, Weller, 
16, 103. 

Paraphorhynchus, new _brachio- 
pod, Weller, 20, 160. 

Patriofelis ferox, Marsh, 13, 117. 

Peat bogs of Switzerland, Friih 
and Schréter, 20, 162. | 

Periodic migrations between Asia | 
and America, Smith, 17, 217. 

Permian of Kansas, fossil insects 
in, Sellards, 16, 323; Xipho- 
suran from, Beecher, 18, 23. 

— upper, in western Texas, Girty, | 


14, 363. 
Perry Basin in _ southeastern 
Maine, geology, Smith and) 


White, 19, 256. 
Piedmont plateau in Maryland, | 
structure, Mathews, 17, 141, | 
249. 
Platystrophia lynx, variations in 
the fossil brachiopod, Cumings 
and Mauck, 14, 9; morpho- 
genesis of, Cumings, 15, l, 


121. 
Pleistocene epoch, influence of 
winds upon climate during, | 


Harmer, 13, 70. 
— geology of Nassau Co., N. Y., | 
Woodworth, 13, 477; of western | 
New York, Fairchild, 14, 393; 
of the Sierra Nevada, Turner, 
11, 242. 
Plesiosaurs, North America, S. | 
W. Williston, 16, 473. | 
Pliocene and Pleistocene, marine, | 
of San Pedro, California, Ar- | 
nold, 17, 92. 
Plissements et dislocations de | 
Vécorce terrestre en Grace, | 
Negris, 14, 71. 
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of level at 
Tarr and 


Postglacial changes 
Cape Ann, Mass., 
Woodworth, 17, 92. 

Potomac group of the middle At- 
jantic slope, geology, Clark and 
Bibbins, 14, 392. 

Pre-Iroquois channels between 
Syracuse and Rome, N. Y., Fair- 
child, 17, 93. 

Primates, Eocene, in Marsh Collec- 
tion, Wortman, 15, 163,399,419. 

Protostega, hind limb of, Willis- 
ton, 13, 276. 

Pteranodon, characters of, Eaton, 
16, 82, 17, 318. 

Quaternary history of southern 
California, Hershey, 14, 71. 
Quebec, contribution to geology, 

Dresser, 14, 43. 

Reptiles, flying, Seeley, 12, 396. 
—of the Titanothere _ beds, 
Loomis, 18, 427. 
River system of 
Hobbs, 12, 467. 
—terraces of Klamath region, 
California, Hershey, 16, 240; 
of Westfield river, Mass., Davis, 


Connecticut, 


14, 

Rock cleavage, Leith, 20, 406; 
Becker, 20, 407. 

Rocks in the Nile cataracts, black 
color of, 14, 64. 

—See further, ROCKS. 

Romingeria, on the genus, Beecher, 
16, l. 

Sedimentary rocks of the Trans- 
vaal, Hatch, 19, 258. 

Siebengebirge am Rhein, das, Las- 
peyres, 13, 72. 

Silicic acid in mountain streams, 
Headden, 16, 169. 

Silurie or Ontaric section of east- 
ern New York, Hartnagel, 19, 
464. 

Sinopa agilis, Marsh, 13, 437. 

Snake River plains, Idaho, geol- 
ogy and water resources, Rus- 
sell, 15, 238. 

Spine on Mt. Pelée, Jaggar, 17, 34. 

Stafford limestone of New York, 
fauna of, Talbot, 16, 148. 

Stegomus longipes from Connecti- 
cut Valley, Emerson and 
Loomis, 17, 377; Lull, 17, 381. 

Suess’ theories, bearing of physio- 
graphy upon, Davis, 19, 265. 

Sulphur, oil, etc., in Texas, 13, 413. 

Sympterura minveri, Devonian 
ophiurid, Bather, 20, 160. 
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Taconic range, geology, Dale, 17, 
185. 

Tertiary of Colorado, coleoptera 
from, Seudder, 13, 475; origin 
of deposits, Matthew, Wortman, 
13, 476. 

— fauna of Florida, Dall, 11, 170, 
17, 9%. 

—springs of West. Kansas and 
Oklahoma, Gould, 11, 263. 

— Lower, fauna of Chappaquid- 
dick Island, Brown, 20, 229. 
Texas, geolog. papers from 1886- 

1896, Simonds, 11, 170. 

—region, physical geography, 
Hill, rz, 90. 

Thalattosauria, California, Mer- 
riam, 20, 161. 

Toxochelys, new Niobrara, Wie- 
land, 20, 325. 

Triassic fishes, collection at Yale, 
Eaton, 15, 259. 

—AIchthyopterygia from  Cal- 
ifornia and Nevada, Merriam, 
14, 467; Ichthyosauria, Mer- 
riam, 19, 23. 

— system in New Mexico, Keyes, 
20, 423. 

Triceratops prorsus, mounted skel- 
etons, Schuchert, 20, 458. 

Trilobites of the Chazy limestone, 
Raymond, 19, 464. 

— ventral integument of, Beecher, 
13, 165. 

Triticites, Girty, 17, 234. 

Tritubercular theory, Osborn, 17, 


321. 

Tully quadrangle, map, Clarke 
and Luther, 20, 158. 

Turtles, fossil, in the Marsh 


Collection, Hay, 18, 261. 
—- of New Jersey Cretaceous, Wie- 


land, 14, 95, 17, 112, 18, 183, 
20, 430. 

—marine, Wieland, 15, 211, 20, 
325. 

Uintacrinus and Hemiaster in 
Vancouver Cretaceous, Whit- 


eaves, 18, 287. 

Unionide, origin of No. America, 
White, 20, 160. 

Urals, geology and petrography, 
15, 83. 

Valleys, hanging, Russell, 20, 165. 

— off North America, submarine, 
Spencer, 19, 1, 341. 

Vertebrates of the Northwest Ter- 
ritory, Osborn and Lambe, 14, 
393. 
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Vesuvius, explosive activity of, 
during April and May, 1900, 
Matteucci, 12, 81. 

Volcanic eruptions of 1902 on St. 
Vincent and Martinique, 14, 72, 
312; Hovey, 14, 319. 

—-—massive-solid, Russell, 
253. 


— see 


17; 


Volcanoes. 

Watkins and Elmira quadrangles, 
geology, Clarke and Luther, 20, 
157. 

Worcester, Mass., geology, Perry 
and Emerson, 17, 91. 

Zine and lead deposits of Arkan- 
sas, 18, 394, 470. 

Georgia, granites and gneiss of, 
Watson, 15, 482. 

Gesteinskunde fiir Techniker, etc., 
Rinné, 14, 463. 

Getman, F. H., Laboratory Exer- 
cises in Physical Chemistry, 18, 
82. 

Gibbs, J. Willard, Copley medal, 
received by, 12, 474; work on Vec- 
tor Analysis, 13, 158; Elementary 
Principles in Statistical Mechan- 
ics, etc., 14, 69. 

—obituary notice, 
187. 

Gilbert, G. K., Alaska, glaciers and 
glaciation, 18, 159; plans for 
obtaining subterranean tempera- 
tures, 19, 393. 

Gilbert, R. D., precipitation of 
ammonium vanadate, 14, 205; use 
of zine reductor in estimation of 
vanadic acid, 15, 389. 

Gilmore, C. W., osteology of Bap- 
tanodon, 20, 403. 

Girty, G. H., upper Permian in 
western Texas, 14, 363; Triticites, 
17, 234; Carboniferous of Colo- 
rado, 18, 158. 

Glacial conglomerate, South Africa, 
Mellor, 18, 89, 20, 107. 

— drift at Woodstock, Conn., Eggles- 

ton, 13, 403. 

erosion, Fairchild, 20, 164. 

— formations of the Erie and Ohio 
3asins, Leverett, 15, 160. 

— formations and fauna, Norway, 
Brégger, 13, 322. 

— geology of New Jersey, Salisbury, 
15, 418; of Tasmania, Gregory, 
17, 328. 

— period, cause of, True, 15, 161. 

—remains near Woodstock, Conn., 
Eggleston, 13, 403. 


Bumstead, 16, 
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Glacial studies in Canadian Rock- 
ies, Scherzer, 20, 80. 

Glaciation in ‘the Alps, Penck, 14, 
315, 15, 238, 20, 407. 

—of the Green Mis., Hitchcock, 20, 
166. 

—of New Zealand, Andrews, 20, 464. 

—in Pomperaug valley, Hobbs, 14, 
399. 

—in South Africa, 11, 325; Mellor, 
18, 89; Frames, 19, 197; Mellor, 
20, 107. 

Glacier, Delavan lobe of L. Michi- 
gan, Alden, 20, 409. 

Glaciers ancient, in Tierra del Fuego 
and Antarctic, 12, 464. 
— periodic variations of, 

12, 465, 15, 160. 

— and Glaciation in Alaska, Gilbert, 
18, 159. 

Glass, plasticity and adhesiveness 
of, Piccard, 14, 456. 

— quartz, see Quartz. 

Glazebrook, R. T., Electricity and 
Magnetism, 17, 246. 

Glenn, L. C., new meteorite, Hen- 
dersonville, N. C., 17, 215. 

Gold, melting point of, Holborn and 
Day, 11, 145. 

—See CHEMISTRY, MINER- 
ALS. 

Goldschmidt, V., Harmonie wid 
Complication, 12, 325; new forms 
of sperrylite, 15, 83, 450. 

Gooch, F. A., Research Papers from 
the Kent Chemical Laboratory, 
Yale Univ., 12, 321; molybdie acid 
reduced by hydriodic acid, 12, 449. 

— precipitation of ammonium vana- 
date, 14, 205; estimation of bromic 
acid, 14, 285; reduction of vana- 
die acid, 14, 369. 

— use of the rotating cathode in the 
electrolytic determination of met- 
als, 15, 320; use of zine reductor 
in estimation of vanadic acid 15, 
389. 

— action of halogen acids on vana- 
die acid, 17, 41; 
chlorides, 17, 365. 

— handling of precipitates for solu- 
tion and reprecipitation, 20, 11; 
Inorganic Chemistry, 20, 66. 


11, 168, 
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typical hydrous | 
| Harmonie und Complication, 


Gooch-crucible, modified, Heraeus, | 


12, 388. 
Good seeing, Langley, 15, 89. 


Goodale, G. L., Harvard experiment 


station in Cuba, 18, 91. 


| 
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Gould, C. N., geology of Indian 
Territory, ete., 11, 185; Tertiary 
Springs of West. Kansas and 
Okiahoma, 11, 263. 

Grabau, A. W., biserial arm in cer- 
tain crinoids, 16, 289. 


| Gratings, concave, Rollins, 15, 49. 


Graton, L. C., purpurite, new min- 
eral, 20, 146. 

Gravitation energy, absorption by 
radio-active substances, Kauf- 
mann, 15, 415. 

Gray, E., Nature’s Miracles, 
e 25. 

Greenland, rocks of Nugsuaks Pen- 
insula, Phelan, 18, 399; Cape 
York meteorites, 19, 263. 

Green Mts., glaciation, Hitchcock, 
20, 166. 

Green’s mathematical papers, 
392. 

Grey, R. M., Harvard Botanical 
Station in Cuba, 18, 92. 

Grinten, A. J., van der, projection 
of the earth’s surface, 19, 357. 

Groth, L. A., Potash Salts, 15, 80. 

Groth, P., Einleitung in die chem- 
ische Kry stallogr aphie, 19, 467. 

Guérin, P., Recherches sur les Gra- 
minées, 13, 478 

Guild, F. W., petrography of the 
Tucson Mts., Arizona, 20, 313. 

Guppy, H. B., Naturalist in the 
Pacific, 18, 244. 

Guttmann, L. F., Percentage Tables 
for Elementary Analysis, 19, 456. 


12, 


16, 


H 


Hageman, §S. A., a just intonation 
piano, rr, 224. 
Hale, F. E., initiative 
iodine, etc., 13, 379. 
Hall, C. W., Geography of Minne- 
sota, 16, 104. 

Hallock, W., Very on atmospheric 
radiation, 11, 230. 

Hand, J. E., Ideals of Science and 
Faith, 19, 263. 


of 


action 


Gold- 
schmidt, 12, 325. 
Harrington, B. J., 
some Canadian 
392; formula of bornite, 
fetid calcite, 19, 345; 
for sg densities, 20, 
Hartley, W. N., notes on quantita- 
tive Spectr: a of beryllium, 13, 156. 


composition of 

amphiboles, 15, 
16, 151; 
apparatus 
995 


Goode, George Brown, Memorial, | Harvard Botanic Garden, memorial 
| 


Il, 401 


greenhouses, 13, 162. 
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Harvard Botanical Station in Cuba, | 
13, 325, 16, 105, 18, 91, 92. | 

— Astronomical Observatory, 
Observatory. 

Hastings, C. S., Light, 13, 64. 

— optical constants of the eye for 
different colors, 19, 205; error 
of collimation in the eye, 19, 310; 
visual phenomena depending upon 
optical errors of the eye, 19, 401. 

Hatcher, J. B., review of Ameghino’s 
Patagonia, 15, 483; two new Cer- 
atopsia, Wyoming, 20, 413. 

— obituary notice, 18, 163. 
Havana, study of yellow fever in, | 
Gargas, 14, 75. 
Hawaiian Islands, 
Branner, 16, 301; 
—the volcano of Kau, 

431. 

Hay, O. P., fossil vertebrates of 
N. America, 14, 390; fossil tur- 
tles in Marsh Collection. 18, 261. 

Hayes, C. W., Contributions to eco 
nomic geology, 16, 101. 

Headden, W. P., silicic acid in 
mountain streams, 16, 169; group 
of radium bearing springs, Col- 
orado, 19, 297. 

Heat of combustion 
Mixter 19, 434; of 
Mixter, 16, 214. 

Heilprin, A., the tower of Pelée, | 
19, 200; review of Lacroix, La 
Montagne Pelée et ses Eruptions, | 
19, 465. 

Heinemann, P. G., Laboratory 
Guide in Bacteriology, 20, 469. 
Heinze, J. O., Jr., actinism of the 

X-Rays, 13, 313. 

Helgeland, geology, Vogt, 12, 82. 

Helium, see CHEMISTRY. 

—tubes as indicators of electric 
waves, Dorn, 19, 454. 

Hering, C., Reference Tables, 18, 96. 

Hershey, O. H., Cretaceous outliers 
in California, 14, 33; river ter- 
races of California, 16, 240. 

Hertzian Waves, see waves, under 
Electric. 

Heterogenesis, studies in, Bastian, | 
17, 410. 

Heusler magnetic alloys, Gumlich, 
19, 390. 

Hidden, W. E., corundum twins, | 
13, 474; mineral research in Llano | 
Co., Texas, 19, 425; cassiterite, | 
a new cleavage, 20, 410. 

Highwood Mts., laccoliths in, | 
Weed and Pirsson, ra, 1. 


see 


of, 
14, 


geology 
Dall; 17, 
Emerson, 


of carbon 
hydrogen, 
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| Hober, 
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Hill, B. F., Texas mercury minerals, 
16, 251. 

Hill, H. D., measurement of self- 
inductance, 19, 149. 

| Hill, R. T., physical geography of 
the Texas region, rr, 90. 

| Hillebrand, Ww. F., composition of 
yttrialite and thalenite, 13, 145; 
additions to the alunite-jarosite 
group, 14, 211; on lawsonite, 17, 
195; emmonsite (7), 18, 433; 
minerals from Arizona, 18, 448; 
red beryl from Utah, 19, 330. 

Hintze, C., Handbuch der Mineralo- 
gie, 18, 472. 

Hitchcock, C. H., glaciation of the 
Green Mts., 20, 166. 

Hobbs, W. H., Newark system of 
Pomperaug Valley, Conn., 13, 70; 
still rivers of western Connecti- 
cut, 13, 243; action of ice-sheet 
on projecting rock masses, 14, 
399; geological structure of 
southwestern New England, 15, 
437; origin of channels around 
Manhattan Island, 20, 71. 

R., Physikalische Chemie 
der Zelle, etc., 15, 80. 

Hodgkins ‘gold medal awarded, 14, 
470. 

Hoffman, G. C., new minerals in 
Canada, 11, 149; mineral occur- 
rences in Canada, 12, 447; chrom- 
picotite in Canada, 13, 242; soue- 
site, 19, 319. 

Hofmeister, F., Beitriige zur chem- 
ischen Physiologie, 12, 474, 13, 
2, 412, 471, 14, 69, 398, 165, 

235, 479, 17, 96, 331, 18, 402, 20, 
168. 

Holborn, L., melting point of gold, 
11, 145; expansion of metals at 
high temperatures, 11, 374. 

Holden, I., Phycologia Boreali- 
Americana, 15, 239. 

Holm, T., Studies in the Cypera- 
cee, xv, Carices (vignew) astro- 
stachye, 11, 205; xvi, Carices 
physocephale and leuceocephala, 
14, 57; xvii, Carex Tolmiei, 14, 
417; xviii, Carices fusca and 
bipartita, 15, 145; xix, Carex in 
Colorado, 16, 17; xx, Greges Cari- 
cum, 16, 445; xxi, new species of 
Carex, 17, 301; xxii, Cyperacee 
from British Columbia, 18, 12; 
xxiii, inflorescence of Cyperus in 
No. America, 18, 301; xxiv, Cari- 
ces from N. W. America, 20, 301. 


q 

| 

i 
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Holm, T., Erigenia bulbosa, 11, 63; | 


Triadenum virginicum (L.) Rafin, 
16, 369; root structure of North 
American orchidee, 18, 197; 
Anemiopsis californica, 19, 76; 
Croomia pauciflora, 20, 50. 

Holtz machine, new, Wommels- 
dorf, 14, 459. 

Hormell, W. G., dielectric constant 
of paraffins, 12, 433. 

Horse, evolution of, Matthew, 15, 
161; tooth characters and: revis- 
ion of, Gidley, 15, 161. 

Hough, R. H., mechanical equiva- 
lent of heat vaporization of water, 
20, 81. 

Hovey, E. O., eruptions of 1902 on 
St. Vincent and Martinique, 14, 
319; new cone of Mt. Pelée, Mar- 
tinique, 16, 269. 

Howe, E., experiments illustrating 
intrusion, ete., 13, 160, 14, 389; 
tuffs of the Soufricre, St. Vincent, 
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14, 461; chemical composition of 
igneous rocks, 17, 179; optical 
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Induction coil, Rayleigh, 13, 62. 
— unipolar, Lecher, 11, 87; Hagen- 

bach, 11, 320. 
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REPORTS. 

— loess from, 13, 325. 

Iron spectrum, photography 
ultra-red, Lehmann, 15, 156. 

—See CHEMISTRY. 
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— oil and gas field, 19, 457. 
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— terraces, Hershey, 16, 

Knight, N., Iowa dolomites, 
244; loess analysis, 13, 325. 

Knight, W. C., notes on the genus 
Baptanodon, 16, 76. 
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Langley, S. P., the new spectrum, | 


11, 403; annais of Astrophysical 
Observatory, 11, 473; Experiments 
in Aerodynamics, 14, 318; “good 
seeing,” 15, 89. 
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| Littleton, N. H., geology, 
cock, 20, 161. 
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319, | 


14, 109; Him. | 


[30 


Magnetic effects of  tellurium, 


Lloyd, 12, 57. 
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| ——fossil turtles, Hay, 18, 261. 


Martin, G. C., Alaska petroleum 
and coal, 19, 458. 
Martinique, see Mt. PELEE. 
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—See GEOL. REPORTS. 
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tric determination of gold, 
466. 

McAlpine, D., Fungus disease of 
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McClellan, W., interference with 
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McNairn, W. H., phlogopite crys- 
tals from Ontario, 12, 398. 
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Mellor, E. T., glacial conglomerate 
of South Africa, 20, 107. 


| Melting point of gold, Holborn and 


Day, 11, 145; of feldspars, Day 
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Mendenhall, C. E., galvanometers 
of high sensibility, r2, 249. 
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Meridian, 
14, 469. 

Merriam, J. C., Triassic Ichthyo- 
sauria, 19, 23; Thallatosauria 
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Merrill, F. J. H., New York State 
geologic map, 1901, 16, 102. 

Merrill, G. P., Non-metallic Min- 
erals, 17, 405. 

Metal films, electrical properties, 
Patterson, 15, 80. 
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15, 416. 

Metallurgical Laboratory Notes, 
Howe, 15, 79. 
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Strutt, 14, 459. 
—electron theory 

88. 
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and ultra-red rays, Hagen and 
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measurement of ‘98th, 


of, 


of, Drude, rr, 
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383. 
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Ward, 15, 395. 
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— Siemaschko collection bought by 
H. A. Ward, 16, 335. 
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Michelson, A. A., Light Waves and 
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REPORTS. 

— iron-bearing 
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—constituents of dust and soot, 
Hartley and Ramage, 11, 470. 
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17; 94. 

—research in Llano Co., 
Hidden, 19, 425. 

—resources of Kansas, 
17, 406. 

—-—-of So. Dakota, O’Harra and 
Todd, 14, 397. 
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19, 260. 

— Tables, Eakle, 17, 329; Groth, 
18, 397; Penfield, 15, 330; Weis- 
bach, 16, 335. 

— waters, Bailey, 14, 461. 
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esses, De Launay, 15, 417. 
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— Crystallography, ete., Moses and 
Parsons, 19, 261. 
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398. 
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hart, 20, 95. 

— of the Argentine Republic, Boden- 
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ville and Kunz, 17, 179. 

— Japan, T. Wada, 19, 89, 399. 

— melting points of, Brun, 19, 259; 
see Melting point. 

— Non-metallic, Merrill, 17, 405. 
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—radio-active, Rutherford and 
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Minerals in Rock Sections, Luquer, 
20, 468. 

—and Rocks, Textbook of, Tillman, 
11, 246. 

— Tables of, Eakle, 17, 329; Groth, 
French translation, 18, 397; Pen- 
field, 15, 330; Weisbach, 16, 335. 

MINERALS-— 

Aegirite, Arkansas, 13, 36. 
Albite, 19, 116. Algodonite, 
14, 413. Alunite, Colorado, 14, 
216. Amblygonite, California, 
17, 191. Amphiboles, Cana- 
dian, 15, 392. Analcite, 14, 31; 
in igneous rocks, 13,161. Ana 
pite, 15,82. Anorthite, 19, 107; 
Japan, melting point, 19, 260; 
crystals, New Jersey, 11, 369. 

Anthophyllite, Mass., 16, 339; 
optical characters, 17, 179. 
Apatite, 13, 343. Arsenic, 
native, Arizona, 16, 336; 
Montreal, 14, 397, 15, 92. 
Artinite, 16, 185. Atacamite 
crystals, Chili, 12, 100. 
Awaruite, 19, 413. Axinite, 
composition, 15, 195. 

Badenite, Roumania, 11, 91. 
Bakerite, California, 18, 242. 
Barite, Kansas City, Mo., 12, 
47. Baumhauerite, 14, 464. 
Beckelite, 20, 323. Beryl, red, 
Utah, 19, 330. Bismite, Cali- 
fornia, 16, 398. Bismuth, Cali- 
fornia, 16, 398. Boothite, 
California, 16, 186, 17, 192. 
Bornite, 


ite, 20, 324. 
Arizona, 18, 458. 
No. Carolina, 12, 
tenite, 
Brunsvigite, 15, 417. 
Calamine, Arizona, 18, 
Calaverite, California, 12, ‘ 
Calcite, new forms, 12, 


180. Bros- 


fetid, 19, 345; Joplin, Mo., 18, | 


73. Caleite-sand crystal, new 
form, 14, Caledonite, 
Montana, 12, 47. Californite, 
16, 397. Calomel, Texas, 16, 
253. Carnotite, absence of 
helium in, 19, 321. Cassiter- 
ite, new cleavage, 20, 410. 
Celestite, 19, 286; Salina Co., 
Kan., 12, 48; Syracuse, N. Y., 
18, 30. Ceruléite, Chili, 12, 
85. Cerussite, Colorado, 16, 
343. Chabazite, 14, 31; Nova 
Scotia, 13, 30. Chaleocite, 
38 
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formula, 16, 151.) 
Botryogen, 16, 'Bowman- | 
Brochantite, | 

Brookite, | 


Roumania, 11, 
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Arizona, 18, 451. 

rite, Mass., 17, 425. 
site, Brazil, 15, 83. Chloropal, 
Nevada, 13, 344. Chrompico- 
tite, Canada, 13, 242. Chryso- 
beryl, Canada, 19, 316; New 
York, 12, 104. Chrysocolla, 
Arizona, 16, 45, 18, 453. 
Chrysolite, melting point, 19, 
260. Cinnabar, 14, 464; radio- 
active, 18, 462. Cliftonite, 13, 
467. Coloradoite, 14, 465. 
Conchite, 12, 84, 469. Coolgar- 
dite, 14, 465. Coronadite, 
Arizona, 18, 448. Corundum, 
Connecticut, 14, 234; N. Caro- 
lina, Lewis, 11, 92; in syenite, 
Madras, 12, 467; twins, 13, 474. 
Crocoite, Tasmania, 13, 339. 
Cryolithionite, Greenland, 18, 
243. Cyrtolite, Texas, 19, 432. 

Danalite, Canada, rz, 151. Dato- 
lite, Quebec, 12, 447. 

Diamond, artificial, 15, 153, 19, 
451, 20, 460; “Cullinan,” from 
the Transvaal, 19, 395; effect 
of radium emanations on, 18, 
388 ; fluorescence and phosphor- 
escence, 15, 153. “Jubilee,” 
13, 74; in meteorite, 19, 191. 

Diopside, Nevada, 13, 345. Diop- 
tase, Arizona, 18, 452. Domey- 
kite, 14, 413. Dumortierite, 
19, 211; chemical composition, 
14, 426. 

Eglestonite, Texas, 16, 253. 
Emmonsite, Colorado, 18, 433. 
Enargite, 20, 280. Erikite, 
Greenland, 18, 242. Esmerald- 
aite, Nevada, 13, 72. Essonite, 
graphitic 14, 234. Euxenite, 
Brevig, 11, 463. 

Faujasite, Quebec, 12, 448. 
Fayalite, Mass., 16, 339. Feld- 
spar crystals, Colorado, 11, 371. 
Feldspars, isomorphism and 
thermal properties, Day and 
Allen, 19, 93, 20, 72; optical 
study, Iddings, 20, 72. Fergu- 
sonite, Texas, 19, 430. Fluor- 
ite, yttrium and ytterbium in, 


Chaleopy- 
Chalmer- 


19, 202. 
Gadolinite, Texas, 19, 425. Ga- 


lena, 12, 45. Garnet, 14, 234. 
Gerhardtite, Arizona, 18, 460. 
Glaucophane in schists, 11, 35. 
Gold in meteorites, 14, 466. 
Greenockite on calcite, Joplin, 
Missouri, 14, 7. 


225. 
42; 
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California, 17, 191. 
Brazil, 19, 202. 


Halloysite, 
Hamlinite, 


Hematite, N. J., 20, 283; pris- | 


matic crystals, 17, 241. Heu- 
landite, Iceland, 13, 30. His- 
trixite, 14, 466. 
15, 227. 
324. 


Ilvaite, Idaho, 13, 33. 
bromite, Arizona, 19, 230. 


Iron wolframite, South Dakota, | 


11, 372. 


Jarosite, Nevada, 13, 345; Ne-| 


vada and New Mexico, 14, 216. 
Keweenawite, Michigan, 14, 410. 
Killrickerite, 14, 464. Koenen- 
ite, 15, 83. 
Kunzite, California, 16, 264, 
335, 474; 
properties, 18, 25. 
Lassallite, France, 12, 85. 
sonite, California, 17, 195. 


Leadhillite, California, 12, 46. 


Ledouxite, 11, 457. Lengenba- 
chite, 20, 324. Lepidolite, 


crystallography, 19, 225; Que- | 


bec, 11, 149. Leuchtenbergite, 
Ural Mts., 13, 37. Leucite, melt- 
ing point, 19, 260. Libethenite, 
Arizona, 18, 457. 


California, 12, 46. Liveingite, 


15, 417. Luzonite, 20, 277. 
Mackintoshite, Texas, 19, 429. 
Manganocalcite, 13, 72. Man- 
ganospherite, Germany, 13, 72. 
Mareasite, 12, 414. Marrite, 
20, 324. Marshite, 14, 465. 
Melanochalcite, Arizona, 14, 404, 
18, 454. Melilite, Syracuse, 
2.) 26, 26. 
New 


464. Miersite, 
lerite, 18, 343. 
457, 14, 413. Moissanite, 19, 
396. Molybdenite, crystalliza- 
tion, 17, 359. Molybdophyllite, 
Sweden, 12, 469. Monazite, 
Idaho, 13, 343; in iron ore and 
graphite, Brazil, 13, 211. Mon- 
troydite, Texas, 16, 259. Mo- 
rencite, Arizona, 18, 455. 
Naégite, Japan, 19, 90. Natro- 
jarosite, Nevada, 14, 211. 
Nephrite, New Zealand, 13, 
73. Newberyite, Yukon  dis- 
trict, rr, 149. Nickel and cop- 
per deposits of Sudbury, On- 


14, 465. Mil- 


Hudsonite, | 
Hussakite, 12, 85. | 
14, 316. Hutchinsonite, 20, | 


Todobro- | 


Ktypteite, 12, 469. | 
analysis, 18, 29; | 


Law- 


Linarite, | 


Mercuric iodide, | 
South Wales, 12, 98. | 
Mercury-deposits in Texas, 14, | 


Mohawkite, 11, | 
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tario, Barlow, 19, 331. Nickel 
minerals, Nevada, 13, 346. 
Nivenite, Texas, 19, 429. 
Northupite, 20, 217. 

Octahedrite, No. Carolina, 12, 
180. 

Palacheite, Californite, 16, 186, 
379. Palladium, Brazil, 10, 
397; in ore, of Rambler mine, 
Wyoming, 16, 268. Palmerite, 
Italy, 19, 90. Pectolite, New 
Jersey, 12, 99. Petterdite, 14, 
466. Phlogopite, Canada, 12, 
398, 13, 38. Phosgenite, Colo- 
rado, 16, 343. Pisanite, Cali- 
fornia, 17, 193. Platinum, 
Brazil, 19, 397; in black sands 
of U. S., Day, 20, 410; in the 
nickel-copper ores of Sudbury, 
Ontario, 15, 137; in ore of 
Rambler mine, Wyo., 16, 268. 
Plumbojarosite, New Mexico, 
14, 213. Purpurite, 20, 146. 
Pyknochlorite, 15,417. Pyrite, 
New Jersey, 12, 45, 414; pseudo- 
morphs after, 18, 80; spinel 
twins, 17, 93. Pyrites, method 
for assaying, 13, 470. Pyro- 
morphite, California, 13, 343. 
Pyroxene, Tennessee, 12, 105. 

Quartz, expansion of melted, 15, 
236; pseudomorph, California, 
17, 194; replacement by pyrite, 
19, 277; San Diego Co., Cal., 
20, 125; vitrified; 12, 74, 16, 
469, 17, 399. 

Ramosite, not a mineral, 17, 93. 
Realgar, Washington, 12, 103. 
Rickardite, Vulcan, Colorado, 
15, 69. Riebeckite, Colorado, 
13, 34; genesis, 20, 133. 

Scheelite pseudomorphs, Con- 
necticut, 11, 373. Schorlomite, 
British Columbia, rz, 150. 
Seligmannite, Switzerland, 12, 
85. Serendibite, Ceylon, 15, 
417. Serpentine, Mass., 13, 36; 
pseudo-, Washington, 15, 397. 
Smithite, 20, 324. Souesite, 
Canada, 19, 319. Spangolite, 
Arizona, 18, 459. Sperrylite, 
15, 137; new forms, Ontario, 
15, 83, 450; Wisconsin, 13, 95. 
Spinel, artificial, 13, 60. Spo- 
dumene, Canada, 11, 152; new 
lilae-colored, California, 16, 264, 
335, 474, 18, 25, 29. Stannite, 
crystallization, 12, 469. Sti- 
biotantalite, 14, 466. Stilbite, 
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Nova Scotia, 13, 27. 
Yukon district, 11, 149. Sul- 
phur in Texas, 13, 413. Sul- 
vanite, So. Australia, 85. 
Sylvanite, 20, 282. Synchisite, 
Greenland, 12, 469. 

Teallite, Bolivia, 19, 
gerite, (?) Texas, 
Terlinguaite, Texas, 
Termierite, France, 
Thalénite, 13, 146. Thomson- 
ite, Colorado, 13, 32. Tho- | 
rianite, Ceylon, 18, 243. Tho- 
rium minerals, radio-activity, 
16, 161, see Radio-active. 
Thoro-gummite, Texas, 19, 430. 
Thulite, Maryland, 41, 171. 
Tin deposits of the Carolinas, 
20, 75. Topaz, Brazil, 11, 25. 
Torrensite, 12, 85. Tourma- 
line, San Diego Co., Calif., 
459. Trechmannite, 20, 
Tychite, 20, 217. 

Uranium minerals, see Radio- 
activity. Uranophane, Geor- 
13, 464; Quebec, rz, 152. 

Vesuvianite, California, 16, 397; 
Nevada, 13, 345; New Mexico, 
12, 104. Viellaurite, 12, 85. | 
Violaite, 12, 86. Vivianite, | 
California, 13, 344. 

Willemite, Arizona, 18, 451. 
Wolframite, Boulder, Colo., 20, 
281. Wolframite of Trumbull, 
Conn., 14, 72; iron, So. Dakota, 
11, 372. 

Xenotime, 14, 316. 

Yttrialite, composition, 13 
Texas, 19, 430. 

Zoisite, Maryland, rz, 171. 

Minnesota, Geography, Hall, 

104. 

—Geol. Survey, 

REPORTS. 

—study of gabbroid 
chell, 11, 89, 397. 
— Vermilion iron-bearing district, 

Clements, 17, 175. 

Mississippi watershed, floods 
1903, 18, 91. 
Missouri, Cambrian limestones, 

Nason, 12, 358. 

—evolution of the lowlands 

southeastern, Marbut, 14, 392. 

— fossils of, Beecher, 12, 362, 364. 
-—limestone conglomerate in lead 

region, Nason, 11, 396. 

Mixter, W. G., heat of dissociation 
and combustion of acetylene, etc., 


Struvite, 


90. 
19, 
16, 

f, 


Ten- 


17, 
324. 


145; 


16, 
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rocks, 


of 


of 


xI—xx. 511 


12, 347; heat of combustion of 
hydrogen, 16, 214; carbon and 
its heat of combustion, 19, 434. 

Mohr, C., Plant Life in Alabama, 
13, 78. 

Moissan, Canyon Diablo meteorite, 
19, 191, 323, 396; artificial dia- 
monds, 19, 451. 

Molecular weights 
Barger, 17, 471. 

Molecules in solutions, is Tyndall’s 
optical method capable of show- 
ing?, Lobry, de Bruyn and Wolff, 
18, 461. 

Mont Blanc, geology, Dupare, 11, 
470. 

Montana, Agricultural 
Science Studies, 20, 78. 

-—— Elkhorn Mining District, Weed 
and Barrell, 15, 158. 

— geology of the Bitterroot Range, 
Lindgren, 18, 395. 

— Highwood Mts., igneous rocks 
of, Pirsson, 19, 330; laccoliths of, 
Weed and Pirsson, ra, 1. 

—petrography of Central, 
son, 20, 35. 

Monzoni and Fassa, geological 
structure, Gordon, 16, 473. 


determined, 


College, 


Pirs- 


;—and Predazzo, Romberg, 19, 201. 


Moody, S. E., determination of per 
sulphates, 12, 367; iodometric 
determination of aluminium, 20, 
181. 

Moon, photographic atlas, Picker- 
ing, 17, 96. 

—recent studies, Barrell, 18, 314. 

—study of crater on, Pickering, 
18, 400. 

Morgan, W. C., bitumen in fossil 
egg, 18, 363. 

Morley, E. W., gauge for measure- 
ment of small pressures, 13, 455; 
vapor pressure of mercury, 18, 
83. 

Moses, A. J., mineralogical notes, 
12, 98; new mercury rainerals of 
Texas, 16, 253; crystallization of 
molybdenite, 17, 359. 

— Elements of Mineralogy, Crystal- 
lography, ete., 19, 261. 

Mt, Pelée, eruption of May, 1902, 
Hill, 14, 312; Verrill, 14, 72; 
Hovey, 14, 319; Anderson and 
Fleet, 15, 488; Lacroix, 19, 465. 

— fumarole from, Moissan, 
15, 233. 

— tower, initial stages, Jaggar, 17, 
34. 


gases 
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Mt. Pelée, description and discussion 
origin, Hovey, 16, 269; Branner, 
16, 442; Russell, 17, 253; Heii- 
prin, 17, 253. 

Murgoci, G. M., riebeckite and rie- 
beckite rocks, 20, 133. 

Museum, see American, National. 

Musical strings, properties of, Ben- 
ton, 20, 383, 462. 


N 

Narkose, Studien iiber die, Overton, 
12, 325. 

Nashua Valley, delta plains, Crosby, 
18, 90. 

Nason, F. L., limestone conglomer-. 
ate in the lead region of Missouri, 
11, 396; age and geol. relations 
of the St. Joseph and Potosi lime- 
stones of Missouri, 12, 359. 

Nathorst, A. G., Fossile Flora der 
Polarliinder, 15, 85; Mesozoische 
Cycadophyten, 15, 85. 

National Bureau of 
see Standards. 


Standards, 


— Museum, publications, 14, 469; | 


report, 1899, 11, 474; 
399; 1903, 20, 167. 
——Catalogue of fossil 
brates, Schuchert, 20, 405. 
Nature’s Miracles, Gray, 12, 325. 
Navigation, Sub-Marine, Gaget, 
11, 402. 
Nebraska geol. survey, vol. 1, Bar- 
bour, 16, 473. 
Nebulosity around Nova 
cause of, Very, 16, 49. 
Negritos of Zambale, Reed, 20, 
167 


1901, 16, 


inverte- 


Persei, 


Nencki, Marceli, Opera Omnia, 19, 
452. 

New England, so. western, geology 
of, Hobbs, 15, 437. 
New Hampshire, geology of, Pirs- 
son and Washington, 20, 344. 
New Jersey, upper Cretaceous tur- 
tles of, Wieland, 17, 112, 18, 183. 

— geol. Survey, see GEOL. 
REPORTS. 

—glacial geology, 
418. 

New Mexico, Bolson Plains, Keyes, 
15, 207. 

— Triassic system, Keyes, 20, 423. 

—uncouformity of Cretaceous in, 
Keyes, 18, 360. 

Newstead, R., Coccide of the Brit- 
ish Isles, 17, 181. 

Newton’s colors shown by trans 
mitted light, Davis, 15, 224. 


Salisbury, 15, 
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New York, graptolites, Ruede- 
mann, 20, 406. 

— Helderbergian 
20, 17. 

— Indians, Ornaments, Beauchamp, 
17, 184. 

—mineral localities, Whitlock, 17, 
94. 

—overthrust faults in central, P. 
F. Schneider, 20, 308. 

—Stafe geological map, 
Merrill, 16, 102. 

— State Museum, 15, 481, 16, 102. 
17, 91, 18, 243. 

— Syracuse, eruptive dikes in, 
Schneider, 14, 24; petrography 
of dikes, Smyth, 14, 26. 

— Western, pleistocene geology of, 
Fairchild, 14, 393. 

New York City, changes of level 
near, Tuttle, 17, 333. 

New Zealand, glaciation, Andrews, 
20, 464. 

Nicol, W., new forms of sperrylite, 
15, 83, 450; spinel twins of pyrite, 
17, 93. 

Nile cataracts, black color of rocks 
in, Lortet and Hugounengq, 14, 64. 

Nobel prizes in 1902, 20, 167. 

Nodes and loops of sound in the 
open air, method of locating, 
Davis, 12, 263. 

Nolan, T., The Telescope, 18, 88. 

North America, submarine valleys 
off, Spencer, 19, 341. 

North American Fauna, No. 
Palmer, 17, 330. 

North Pole, improbability of land 
at the, Spencer, 19, 333. 

Norton, J. T., Jr., action of sodium 
thiosulphate solutions of 
metallic salts, 12, 115. 


crinoids, Talbot, 


1901, 


23, 


| Norway, glacial formations, Brig- 


ger, 13, 322. 

— Official Publication of the Paris 
Exhibition, 11, 174. 

Nova Persei, cause of nebulosity 
around, Very, 16, 49. 

Noyes, A. A., General Principles 
of Physical Science, 14, 457. 
Noyes, W. A., Elements of Qualita- 

tive Analysis, 12, 462. 

N-Rays of Blondlot, Lummer, 17, 
174; Blondlot, 18, 84, 19, 455; 
Broca, 19, 195; Gehrcke, 19, 245; 
Weiss and Bull, 19, 245. 

Nuclei, distribution produced by the 
X-rays, Barus, 19, 175; efficient, 
in dust-free air, Barus, 20, 297; 
ionization of, Barus, 14, 459. 
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Nuclei, ionization of water, Barus, | OBITUARY— 
15, 105, 217. 166. Rood, O. N., 14, 470; 15, 
— produced by shaking different 73. Rowland, Haat ya: a 
liquids, Barus, 17, 81. 402. Rubenson, R., 14, 470. 
—size of, Barus, 13, 473. Rutley, F., 18, 96. 
—velocity and structure, Barus, Schimper, A. F. W., 12, 474. 

14, 225. Scott, Charles Anthony, 12, 

— See further Barus, oe 326. Schur, Dr. Wilhelm, 12, 
326. Smith, F. A., 17, 410. 

O Smith, H. L., 16, 268. Soret, 

C., 18, 96. Spencer, H., 17, 

OBITUARY— 96. Stokes, G. G., 15, 242 

Agardh, J. C., 11, 332. d’Archi- Struve, Otto, 19, 473 
ardi, A., 15, 242. a P., 19, 473. “Thurston, 

Beecher, C. E., 17, 252, 411. H., 16, 475. 
G. E., 15, 418; Bell, tudolph, 14, 318. Von 
C. J., 15, 242. von Bezold, 20, Richthofen, F., 20, 412. Von 
170. Bittner, Alexander, 13, Zittel, K. A., 17, 252. 

480. Bolton, H. C., 16, 4785. Williamson, A. W., 18, 96. 
Brace, D., 20, 470. Buckton, Observatory, Astronomical, publi 
G. B., 20, 412. cations, Cincinnati, 20, 411; 

Chatin, A., 11, 332. Chester, A. Harvard, 11, 173, 321, 474, 12, 
H., 15, 418. Copeland, R., 20, 474, 17, 95, 332, 18, 399, 19, 400, 
470. Cornu, Alfred, 13, 480. 20, 411; Mt. Wilson, Calif., 19, 

Dawson, G. M., 11, 332. Du- 472, 20, 80; United States, 17, 
claux, E., 18, 96. 332; West Hendon House, 15, 

Errara, L., 20, 412. Everett, J. 162, 20, 80; Yale, 19, 203; 
D., 18, 320. Yerkes, 19, 203. 

Filhol, H., 13, 480. Fitzgerald, |— Astrophysical, Washington, work 
George F., 11, 402. Foster, C. of, Abbot, 11, 401; Langley, rz, 
LeN., 18, 96. Fouqué, M. 403, 473. 

17, 410. Frazier, B. W., Ohio, Coal-measures, Prosser, 11, 
204. Fuertes, E. A., 15, 191. 
24% —geol. survey, see GEOL. RE- 

Gibbs, J. W., 15, 492, 16, 187. PORTS. 

Gladstone, J. H., 14, 470. — State University Naturalist, 11, 

Harkness, W., 15, 334. Hatcher, 252. 

J. B., 18, 163. Hermite, C., Oil, potential difference by heating 
11, 332. Hill, H. B., 15, 418. in, Brown, 15, 480. 

Hyatt, Alpheus, 13, 164. Hy-| Oklahoma, Carboniferous and Per- 
att, J., 17, 410 mian age of the Red Beds of, 

Kedzie, R. C., 14, 470. King, Adams, 12, 383. 

Clarence, 13, 163, 224. Knight,|— report on the Arbuckle and 
W. C., 16, 268. Koenig, Ru- Wichita Mts. of, Taff and Bain, 
dolph, 12, 474. _ 257. 

Lacaze Duthiers, Baron de, 12, ertiary springs, Gould, r1, 263. 
326. LeConte, Joseph, 12, 174, | Olsen, J., free ions in aqueous solu- 
248. Leeds, A. R., 13, 330. tions * of electrolytes, 237. 
Lesley, J. P., 16, 106. Litken, Ontario, minerals of, Mitier, II, 

C. F., rz, 402. 246. 
Medlicott, H. B., 19, 473. Mee-|—nickel and copper of Sudbury, 

han, Thomas, 13, 164. Morton, Barlow, 1g, 331. 

Henry, 13, 480. —syenites in, Coleman, 14, 147; 

Nordenskiéld, Adolf, Erik, nepheline rock, Adams, 17, 269. 

326. Optical characters of birefracting 

Packard, A. 8., 19, 264. Perro- minerals, Wright, 20, 285. 
tin, M. H., 17, 410. Powell, — constants of the eye for different 
J. W., 14, 377. colors, Hastings, 19, 205. 
Reclus, E., 20, 412. Renard, M.,;— errors of human eye, Hastings, 
16, 268. Riva, Dr. Carlo, 14, 19, 310, 401. 
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Optics, Advanced, Mann, 15, 157. 
— Theory of, Drude, 14, 68; Schus- 
ter, 19, 250. 


Oregon, geology of central, Russell, | 


19, 458; Gold Belt of Blue Mts., 
Lindgren, 15, 158; John Day 
Basin, fossil flora of, Knowlton, 


15, 328; Mylagaulodon from, Sin- | 

| Palladium, in Brazil, 19, 397; in 
Wyoming, 16, 268. 

Palmer, C. M., hydration of chryso- 
colla, 16, 45. 

| Panama Canal, problems of, Abbot, 
19), 470; project for, Bates, 19, 
473. 


clair, 15, 143. 

Ore Deposits, Genesis, 13, 474. 

— Geology of western, Lakes, 20, 
409. 

—of Monte Cristo, Washington, 
Spurr, 15, 159; of Rico Mts., 
Colo., Ransome, 15, 158. 

Ores, deposition of, Van Hise, 11, 
90; Lindgren, 11, 243. 

Organic Reactions, Lassar-Cohn, 
translated by J. B. Tingle, 19, 
84 


Or an-pipes, behavior of small | 


closed cylinders in, Davis, 12, 185. 

Osborn, H. F., original trituberc- 
ular theory, 17, 321. 

Oscillations oscillatory, see under 
ELECTRIC. 

Ostwald, W., Analytical Chem- 
istry 11,466; Lehrbuch der Allge- 
meinen Chemie, 14, 457; Grund- 
linien der anorganischen Chemie, 
17, 396; Conversations on Chem- 
istry, 19, 324. 

— Life and work of, 17, 483. 

Ostwald’s Klassiker der exakten 
Wissenschaften, 11, 252, 13, 416, 
14, 76, 470, 16, 336, 17, 410, 18, 
402. 

Oxygen absorption bands in solar 
spectrum, Lester, 18, 147. 

— See CHEMISTRY. 

Ozark Region, lead and zine in,Van 
Hise, Bain, Adams, 15, 158. 

Ozone, electromotive force 
Brand, 14, 386. 

—See CHEMISTRY. 


P 


Pacific, Albatross expedition to the | 
eastern, Agassiz, 19, 143, 274, 367. 
— Observations of a Naturalist in, | 


Guppy, 18, 244. 


—tubicolous annelids from, Bush, 


20, 75. 


— coast, Cretaceous deposits, Ander- 


son, 18, 318. 


Packard, A. S., Life and Work of | 


Lamarck, 13, 65. 
— obituary notice, 19, 264. 
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Palache, C., crystallization of mil- 

| lerite, 18, 343. 

| Palearctic butterflies of, J. H. 
Leech, catalogue, South, 15, 489. 

Palzontologia Universalis,» 18, 
396, 19, 259, 20, 406. 

Steinmann, 17, 


Paraffins, dielectric constant of, 
Hormell, r2, 433. 
Parks, W. A., parasite from Hud- 
son Bay Devonian, 18, 135. 
, Parsons, C. L., Elements of Miner- 
alogy, Crystallography, ete., 19, 
261. 
| Patagonia, age of sedimentary for- 
| mations, Ameghino, 15, 483. 
— Princeton University expedition 
| to, Hatcher, 15, 331. 
| Payne, J. F., English Medicine in 
the Anglo-Saxon Times, 19, 263. 

Pearce, F., Recherches géologiques 
et pétrographiques sur l’Oural du 
Nord, 19, 467. 

| Pearson, J. C., air radiation, 18, 

| Peckham, H. E., bituminous depos- 

| its of Cuba, 12, 33. 

| Penck, A., Alpen im Eiszeitalter, 

| 14, 315, 15, 238, 20, 407; climatic 

| features in the land surface, 19, 

| 165. 

| Penfield, S. L., stereographic pro- 

| jection, and its possibilities, rz, 
356. 

— calaverite, 12, 225; Contributions 
to Mineralogy and Petrography 
Sheffield Scientifie School, 
12, “98. 

—new occurrence Sperrylite 
in Wisconsin, 13, 95; use of 

| stereographic projection for maps 

| and charts, 13, 245, 347. 

| — solution of problems in crystallo- 

graphy, 14, 249. 

| — Tables of Minerals, 15, 330. 

| —erystal drawing, 19, 39. 

tychite, 20, 217. 

| Pennsylvania, Latrobe folio, Camp- 

bell, 18, 394; limestones of south- 

western, Clapp, 19, 457; Mason- 
town-Uniontown Folio, Camp- 

| bell, 15, 328. 
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Percentage Tables, Guttmann, 19, 
456. 

Perkin, F. M., Qualitative Chemi- 
eal Analysis, 12, 76. 

Perkins, H. A., methods of using 
the galvanometer, 18, 53; velocity 
of propagation of magnetism, 18, 

0. 


Perkins, J., Philippine Flora, 17, 
481. 


Pernter, J. M., 
Optik, 13, 472. 
Perseus, new star in, Anderson, 11, 

399. 

Peters, C. A., calcium, strontium 
and barium, estimation of, 12, 
216; determination of persul- 
phates, 12, 367. 

Peterson, origin of Daemonelix, 20, 
465. 


Meteorologische 


methods, micro- 
scopic, Wright, 17, 385. 
Petrographisches Praktikum, 


Rheinisch, 13, 243, 17, 180. 
Petrography, see ROCKS. 
Petroleum, radio-active gas from 

crude, Burton, 18, 392. 

Phase rule, application of, Rich- 
ards, 13, 377. 

Phasenlehre, Bedeutung der, Rooze- 
boom, 11, 165. 

—die heterogenen Gleichgewichte 
vom Standpunkte der, Roozeboom, 
12, 463, 18, 463. 

Phelps, I. K., titrimetric estimation 
of nitric acid, 14, 440; determina- 
tion of nitrates in absence of air, 
17, 199; use of ferrous sulphate 
in estimation of chlorates and 
borates, 17, 201. 

Philippine 
482; flora, Perkins, 17, 481. 

— Gov. Laboratories of, 18, 96. 

— iron region of Bulacan, McCas- 
key, 17, 329. 

— Weather Bureau, Cyclones, Algué, 
18, 474. 

Phonetics, Elements of Experimen- 
tal, Scripture, 14, 387. 

Phosphorescence, Dahms, 17, 326; 
Lenard and Klatt, 18, 463, 19, 85. 

Phosphorus actior. in spherical con- 
densers, Barus, 11, 310. 

— emanations, effect of temperature 


and moisture, Barus, 12, 327; 
velocity of ionized, Barus, 11, 
237. 


—— See also CHEMISTRY. 
Photographic action of wood, Rus- 
sell, 18, 393. 
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slands, botany of, 17, | 
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Photographic records, preserva- 
tion of, Lockyer, 11, 321. 

Photography, Lippman’s color, 
Pfaundler, 18, 463; A. Hyatt 
Verrill, 13, 329. 

Photometry of the ultra-violet 
rays, Kreusler, 12, 463. 

Photo-Micrography, Walmsley, 15, 
oll. 

Physical data, compilation of, rz, 
239. 

— Geography, Gilbert and Brigham, 
14, 398; Elementary, Davis, 14, 
318. 

— Laboratory. 
17, 89. 

— papers of H. A. Rowland, 15, 237. 

—Science, General Principles of, 
Noyes, 14, 457;° Recent Develop- 
ment, Whetham, 19, 195. 

— Society, American, 15, 327. 

Physico-Chemical Review, 16, 475. 

Physics, General, Ames, 18, 465. 

— Laboratory, Miller, 17, 89. 

— Problems in, Snyder and Palmer, 
11, 239. 

Physik, die Fortschritte der, im 
Jahre 1902, Scheel und Assmann, 
13, 319, 480. 

— Experimental, Kundt, 15, 481. 

— Lehrbuch der, Chwolson, 15, 82, 
18, 86. 

Physikalisch-chemische  Tabellen, 
Landolt-Bérnstein, 20, 401. 

Physikalische Technik, Lehmann, 
18, 313. 

Physiography and Suess’s theories, 
Davis, 19, 265. 

Beitriige zur chemis- 
chen, Hofmeister, 12, 474, 13 
242, 412, 471, 14, 69, 398, 15, 235 
479, 17, 96, 331, 18, 402, 20, 168. 


Manual, Coleman, 


— Experimental, Dubois and Cou- 


vreur, 11, 330. 


—Studies in, Loeb, 19, 264, 332 
Physique du Globe, etc., Berget, 
17, 409. 


Piano, a just intonation, Hagemann, 
11, 224. 


Pickering, W. H., study of the 


moon, 18, 314, 400. 

Pinchot, G., Primer of Forestry, 
Part II, 19, 471. 

Pirsson, L. V., geology of laccoliths 
in Highwood Mts., Montana, ra, 
1; Contributions to Mineralogy 
and Petrography from Sheffield 
Scientific School, 12, 398. 

— chemico-mineralogical classifica- 

tion of igneous rocks, 14, 461. 
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Pirsson, L. V., igneous rocks of 
Highwood Mts., Montana, 19, 330; 
petrographical notices, 19, 200, 
67. 

— petrographic province of Central 
Montana, 20, 35; geology of 
Belknap Mts., N. H., 20, 344. 

Planck, M., Thermodynamics,17,247. 

Planetary System, Taylor, 17, 184. 

Plants, see BOTANY. 

Platinum in Brazil, 19, 397; in ore 
from Rambler mine, Wyoming, 
16, 268; in Sudbury ores, 15, 
137; resources in the United 
States, 19, 398, 20, 410. 

Plowman, A. B., relation of plant 
growth to ionization, 14, 129; 
electromotive force in plants, 15, 
94; electrotropism of roots, 18, 
145, 228. 

Poincaré, H., Electricité et Optique, 
11, 467. 

Polarization, rotatory, mechanic- 
ally produced, Ewell, 15, 363. 
Pomperaug valley, ice action in, 

Hobbs, 14, 399. 

Porto Rico, actinians, Duerden, 
14, 74; Alcyonaria, Hargitt and 
Rogers, 13, 78; Mollusca, Dall 
and Simpson, 13, 78; Natural 
History, 13, 75; reports on Fauna, 

71; Stony Corals, Vaughan, 
13, 75. 

Portugal, Lower Cambrian fauna, 
Delgado, 20, 159. 

Potential, see under Electric. 

Powell, John Wesley, obituary 
notice, Brewer, 14, 377. 

Pratt, H. S., Invertebrate Zoology, 
13, 414. 

Precious stones, production 
1902, Kunz, 16, 399. 

Predazzo, Monzoni, rocks of, Rom- 
berg, 19, 201. 

Prescott, Qualitative 
14, 65. 

Pressures, 


in 


Chemistry, 


gauge for measurement 
of small, Morley, 13, 455. 

Princeton University Expedition 
to Patagonia, Hatcher, 15, 331. 

Probabilities, philosophical essay 
on, Simon, 15, 162. 


Projection, stereographic, Penfield, | 


SE, 

—See Map projections. 

Prosser, C. S., names of formations 
of Ohio Coal-measures, 11, 191. 

Pteraspis dunensis, Drevermann, 
19, 464. 
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| Pulman, O. S., Jr., molybdie acid 
reduced by hydriodic acid, 12, 
449; determination of uranium 
by zine reductor, 16, 229. 

Pumpelly, R., Explorations 
Turkestan, 20, 245. 

Pyrometry, optical, Waidner and 
Burgess, 19, 329. 


— See under Day, A. L. 


Q 

Qualitative Analysis, see CHEMI- 
CAL WORKS. 

Quartz apparatus for laboratory 
purposes, Mylius and Meusser, 
20, 66; expansion of melted, Hol- 
born and Henning, 15, 236; per- 
meability to gases, Berthelot, 20, 
66; vitrified, 12, 74, 16, 469, 17, 
399. 

Quebec, petrographical contribu- 
tion to the geology of, Dresser, 
14, 43. 

Queneau on size of grain in igneous 
rocks, 14, 70; Lane, 14, 393. 


in 


R 


Radiation and Absorption, Laws of, 
Brace, 13, 412. 

-— from the earth’s surface, penetrat- 
ing, Cooke, 16, 392. 

—law of dark bodies, Paschen, 11, 
320. 

— phenomenon, Graetz, 15, 155. 

—solar, pressure due to, Bartoli, 
19, 86; Poynting, 17, 173, 19, 
453. 

—variation in, Langley, 19, 246. 

— Very on atmospheric, Hallock, 
17, 230. 

— See also X-rays. 

Radio-active barium 
11, 464; bismuth, 
14, 303; lead, Hofmann and 
Strauss, 11, 235, 463, 12, 388; 
Hofmann and Wolfe, 16, 99; lead 
and polonium, Debierne, 18, 389; 
tellurium, Marckwald, 15, 154, 
19, 324; thorium, Hofmann and 
Zerban, 13, 316; Rutherford and 
Soddy, 15, 79; Sackur, 20, 65; 
uranium, Soddy, 15, 78. 

|—change and effects, Rutherford 
and Soddy, 15, 480. 

— earths, occurrence of, Giesel, 19, 
245. 

|—elements, disintegration 
ducts, Boltwood, 20, 253. 


carbonate, 
Marckwald, 


pro- 
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Radio-active gas from crude petro- 
leum, Burton, 18, 392; in surface 
water, Bumstead and Wheeler, 16, 
328; from soil and water at New 
Haven, Bumstead and Wheeler, 
17, 97. 

— measurements, Bronson, 19, 185. 

—minerals, Rutherford and Bolt- 
wood, 20, 55; Strutt, 20, 68. 

— substances, deviable rays from, 
Rutherford and Grier, 14, 387; 
properties of, 13, 241; radiations 
from, 14, 386. 

— waters, Hot Springs, Ark., Bolt- 
wood, 20, 128; Doughty Springs, 
Colo., Headden, 19, 297. 

— See Radium. 

Radio-activity, absence of excited, 
due to temporary exposure to } 
rays, 20, 68. 

—atiospheric, Bumstead, 18, 1; 
in high latitudes, Simpson, 17, 
398. 

—and chemical changes, Campbell, 
19, 454. 

—excited, and its 
Rutherford, 15, 156. 

—imparted to certain salts by 
cathode rays, McLennan, 13, 240. 

—induced in air, Thomson, 14, 
387; induced by salts of radium, 
Debierne, 12, 39. 

—and matter, Winkler, 18, 81. 

—minerals and mineral waters, 
Strutt, 17,398; of thorium, 2o, 65. 

—of thorium minerals, Barker, 16, 
161; of underground air, Dadou- 
rian, 19, 16; of uranium, Soddy, 
15, 78; of water, Bumstead and 
Wheeler, 16, 328, 17, 97, Bolt: 
wood, 18, 378. 

— See Radium. 

Radio-micrometer of Boys, Hutch- 
ins, 15, 249. 

Radium, action upon _ globulins, 
Hardy, 16, 329; on minerals, 
Baskerville and Kunz, 17, 179; 
Baskerville and Lockhart, 20, 95; 
upon selenium, Bloch, 11, 464. 

——atomic weight, Curie, 14, 384. 

— bromide, gases evolved by, Dewar 
and Curie, 17, 324. 

— Bunsen flame of, 
Precht, 15, 326. 

—chemical reactions, 
and Becquerel, 13, 59. 

— compounds, effects on rare earth 
oxides, Kunz and Baskerville, 17, 
79. 


transmission, 


Runge and 


Berthelot 
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Radium, effect of temperature on 
rate of decay .of deposit from, 
Bronson, 20, 60. 

—and electron theory, Trowbridge 
and Rollins, 18, 77. 

—emanation, Ramsay, 18, 391; 
action on diamond, Crookes, 18, 
388; heating effect, Rutherford 
and Barnes, 17, 327; helium from, 
Himstedt and Meyer, 20, 399; 
nature of, Kelvin, 17, 327. 

—heat evolved by, Curie 
Laborde, 15, 478. 

—and helium, Ramsay, 

—occurrence of, Giesel, 19, 

—origin, Boltwood, 19, 452. 

— position in the periodic system, 
Runge and Precht, 15, 416. 

— production from uranium, Bolt- 
wood, 20, 239. 

— properties, Giesel, 15, 78. 

— radiation, chemical effect, Bec- 
querel, 13, 62; penetrating power, 
Paschen, 18, 83; physiological 
action, Walkhoff, rz, 235. 

— radio-activity produced by, Curie 
and Debierne, 12, 319. 

—ratio to uranium in 
Boltwood, 18, 97. 

—separation from barium, Marck- 
wald, 17, 244. 

— slow transformation products of, 
Rutherford, 18, 464, 20, 321. 

—spinthariscope, Crookes, 16, 99, 
18, 462. 

—and uranium in 
ninerals, Rutherford 
wood, 20, 55. 

Ramsay, neon and helium in air, 
20, 65. 

Ransome, F. L., geology of Silver- 
ton Quadrangle, 14, 390; of 
Bisbee Quadrangle, Arizona, 18, 
237; of the Globe Copper District, 
Arizona, 18, 157. 

Raymond, P. E., common Devonian 
brachiopods, 17, 279; fauna of 
Chazy limestone, 20, 353. 

Rays, see Cathode, 
Radium, X-rays. 

Read, T. T., rare metals from Ram- 
bler mine, Wyoming, 16, 268. 

Reade, T. M., Evolution of Earth 
Structure, 17, 250. 

Refraction, double, Braun, 19, 325. 

Reid, H. F., obituary notice of H. 
A. Rowland, rr, 459. 

Resistance, effect on, of amalga- 
mated gases, Rollins, 12, 322. 


and 


329. 
245. 


16, 


minerals, 


radio-active 
and Bolt- 


N-rays, 
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Resistance in high vacua, Rollins,; ROCKS— 


13, 62. 

— measurement of high, Rood, 12, 
91, 14, 161. 

Resonance in alternating circuits, 
Chevrier, 18, 88. 


Reynolds, O., Sub-Mechanies of the | 


Universe, 16, 331. 

Rhees, W. J., Origin and History 
of the Smithsonian Institution, 
12, 473. 

Rheinisch, R., Petrographisches 
Prakticum, 13, 243, 17, 180. 

Rhodes, S. N., Mammals of Penn- 
sylvania and New Jersey, 18, 161. 

Rice, W. N., Christian Faith in an 
Age of Science, 17, 330. 

Richards, J. W., “mohawkite” and 
ledouxite, 11, 457. 

Richards, R. W., chalcopyrite, 17, 
425. 

Richards, T. W., application of the 
phase rule, ete., 13, 377. 

Ridgway, R., Birds of North and 
Middle America, 13, 78, 244, 15, 
418, 19, 332. 

Riggs, E. S., Brachiosaurus alti- 
thorax, 15, 299; Dinosaur foot- 
prints from Arizona, 17, 423. 

Rinne, F., Gesteinskunde fiir Tech- 
nicker, ete., 14, 463. 

Rivers, Still, in Western Connecti- 
cut, Hobbs, 13, 243. 

— See under GEOLOGY. 

Robinson, H. H., octahedrite and 
brookite from No. Carolina, 12, 
180. 

ROCKS— 

Alkaline rocks from the region of 
Ampasindava, Lacroix, 14, 396; 
from Madagascar, Lacroix, 17, 


180. 

Alpine Italy, Artini and Melzi, 
13, 324. ; 

Analcite in igneous rocks, 13, 
161. 


Andes, rocks of, Young, 13, 323; 
Tannhiiuser, von Wolff, 19, 201. 

Andesites, Arizona, Guild, 20, 
314. 

Basalt, Arizona, Guild, 20, 316. 

Basalts of the Rhine, Zirkel, 15, 
330. 

Belknap Mts., N. H., Pirsson and 
Washington, 20, 344. 


Brome Mt., Quebec, Dresser, 17, 


350. 

Calcite-prehnite 
Holyoke range, 
277. 


cement rock, 


Emerson, 17, 


Cameroon Mts., Esch, 12, 81. 

Celebes rocks, Schmidt, 13, 413. 

Celestite-bearing rocks, Kraus, 
19, 286. 

Central Italian volcanoes, Saba- 
tini, 11, 171. 

Charnockite series in Peninsular 
India, Holland, 11, 89. 

Chemical analysis, Washington, 
16, 396, 18, 398. 

Classification and nomenclature, 
new quantitative system, Cross, 
Iddings, Pirsson and Washing- 
ton, 14, 461; Federov, 12, 83. 

Cleavage, Leith, 20, 406; Becker, 
20, 407. 

Comendite, Siberia, 13, 179. 

Corundum-bearing, N. Carolina, 
Lewis, 11, 92. 

Corundum-syenite with graphite, 
Madras, Holland, 12, 467. 

Dahamite, Pelikan, 14, 397. 

Dolomites, Iowa, Knight, 11, 244. 

Eleolite-syenite, Azov, Moroze- 
wicz, 14, 396; from Madras, 
Holland, 12, 467. 


Eruptive, about Ménerville, 
Algiers, Dupare, Pearce and 


Ritter, x1, 89. 

Eruptive dikes, Syracuse, N. Y., 
Schneider, 14, 24; Smyth, 14, 
26; Barrett, 19, 210. 

Foyaite from Siberia, 13, 175. 

Gabbroid, of Minnesota, Winchell, 
11, 89, 397. 

Glaucophane schists, chemical 
study, Washington, 11, 35. 
Granite, Little Cottonwood of the 
Wasatch Mts., Emmons, 16, 

139. 

Granites, secondary origin of, 
Daly, 20, 185. 

—and gneiss of Georgia, Watson, 
15, 482. 

Heptorite, Siebengebirge, 19, 201. 


Highwood Mts., Montana, Pirs- 
son, 19, 330. 
Igneous, chemical composition, 


‘Iddings, 17, 179. 
—relative density of fluid and 
solid magmas, Doelter, 13, 71. 
—mechanics of intrusion, Daly, 
15, 269, 16, 107, 267. 
—size of grain in, Queneau, 14, 
70; Lane on Queneau, 14, 393 
Kali-Syenit des Piz Giuf und Um- 
gebung, Weber, 18, 399. 
Kedabekite, 12, 247. 
Kenyte, 12, 247. 
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ROCKS— 
Koswite, 15, 84, 19, 467. 
Laccoliths, see under 


Marble, flow under pressure, 
Adams and Nicolson, 11, 397. 

Mariupolite, Morozewicz, 14, 396. 

Melaphyre of Boston Basin, Burr, 
12, 80. 

Melilite-basalt, 
472. 

Monzoni and Predazzo, Romberg, 
19, 201. 

Nepheline rock, new, Ontario, Can- 
ada, Adams, 17, 269. 

Nepheline syenites, Ontario, 14, 


Sutherland, 


18, 


147. 

Nile cataracts, black color of 
rocks, Lortet and Hagounengq, 
14, 64. 


Nugsuaks Peninsula, Greenland, 
Phalen, 17, 181, 18, 399. 
Peridotite at Ithaea, N. Y., Bar- 
nett, 19, 210; altered, India, 
12, 468. 
Perknite, Turner, 12, 468. 
Petrographic province of Central 
Montana, Pirsson, 20, 35. 
Petrographisches Praktikum, 
Rheiniseh, 13, 243, 17, 180. 
Plumasite, California, 16, 105. 
Quartz-basalt, Arizona, Guild, 
20, 318. 
Queneau on size of grain, 
70; Lane, 14, 393. 
Rhyolite, Arizona, Guild, 20, 313. 
Rhyolites of Mexico, 12, 84. 


14, 


Riebeckite rocks, genesis, Mur- 
goci, 20, 133. 
Roth’s Tabellen, analyses from, 


Washington, 18, 237. 
Schists, crystalline, Grubenmann, 
19, 202. 
Siberia, Eastern, Washington, 13, 
io. 
Syenites, Ontario, 14, 147. 
Tilaite, 19, 467. 
Tuffs of the Soufriére, St. Vin- 


cent, Howe, 16, 317. 
Urals, rocks of, Du Pare and 
Pearce, 15, 83,-19, 467. 
Voleanie pipes of, Sutherland, 


Rogers and du Toit, 18, 472. 

Rogers, A. F., mineralogical notes, 
12, 42. 

Rogers, A. W., Geology of Cape 
Colony, 20, 163 

Rollins, W., attempt to show the 
magnetic effect of the earth on 
the ether, 11, 322; effect of 
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amalgamated gases on resistance, 
12, 322; resistance in high vacua, 
13, 62; ruling concave gratings, 
15, 49; radium and the electron 
theory, 18, 77; Notes on X-light, 
19, 86. 

Réntgen rays, see X-rays. 

Rood, O. N., experiments on high 
electrical resistance, part II, 12, 
91; electrical resistance of glass, 
quartz, ete., 14, 161. 

—obituary notice, Wright, 15, 73. 

Roozeboom, H. W. B., die Bedeu- 
tung der Phasenlehre, 11, 165; 


die heterogenen Gleichgewichte 
vom Standpunkte der Phasen- 


lehre, 12, 463, 18, 463. 

Rotatory, polarization, Ewell, 15, 
363. 

Roumania, minerals, Poni, 11, 91. 

Rowe, pseudomorphs and crystal 
cavities, 18, 80. 

Rowland, H. A., obituary notice, 
Reid, 459. 

— Physical Papers of, 15, 237. 

Rowland effect, seeunder Magnetic, 

Royal Society, Copley medal, ra, 
474. 

Ruedemann, R., some 
cephalopods, 19, 463. 

Russell, I. C., geology and water 
resources of Snake River Plains, 
Idaho, 15, 238; massive-solid 
voleanic eruptions, 17, 253; geol- 
ogy of central Oregon, 19, 458. 

Rutherford, E., radium and 
uranium in radio-active minerals, 
20, 55; slow transformation pro- 
ducts of radium, 20, 321. 

Rutley, F., mineralogy, rz, 92. 


Sabatini, S., central Italian vol- 
canoes, 11, 171. 

St. Lawrence, submerged tributary, 
Poole, 18, 396. 

— Valley, origin of 
Chalmers, 18, 175. 

St. Louis, Scientific Congress, 18, 
62. 

St. Vincent, see Soufriére. 

Salisbury, R. D., Glacial Geology 
of New Jersey, 15, 418; Geology, 
17, 480. 

Sands and sediments, 
Holland, 18, 396. 
San Jacinto Mts., botanical survey, 

Hall, 15, 87. 
Schaller, W. T., California min- 
erals, 17, 191; lawsonite, 17, 195; 


primitive 


shore lines, 


Reade and 


| 
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dumortierite, 19, 211; 
lography of lepidolite, 19, 
purpurite, a new mineral, 
146. 

Schenck, R., Kristallinische Fliis- 
sigkeiten, 19, 454. 

Schimper, microscopic investigation 
of foods, 11, 96. 

Schneider, H., Soils 
zers, 20, 398. 

Schneider, P. F., eruptive dikes in 
Syracuse, New York, 14, 24; over- 
thrust faults in central New 
York, 20, 308. 

Schott, transcontinental triangula- 
tion, 11, 172. 

Schuchert, C., obituary notice of 
C. E. Beecher, 17, 411 

— review of Kindle and Breger on 
Indiana Niagara, 18, 465. 

— notice of Williams’ and Kindle’s 
YNevonian Paleontology, 19, 460; 
paleontological notices, 19, 197, 
258, 460. 

—Catalogue of Fossil Inverte- 
brates, U. S. Museum, 20, 405; 
mounted skeleton of Triceratops 
prorsus in U. 8. Nat. Museum, 
20, 458. 

Schuster, A., Theory of Optics, 19, 
250. 

Science and Faith, Ideals of, Hand, 
19, 263. 

Scientia, Bohn, 12, 89, 13, 244, 14, 
76, 15, 81, 17, 252, 18, 89. 

Scientific Literature, International 
Catalogue, 14, 317, 15, 490, 17, 94. 

— work by women, prize for, 13, 480. 

Scott, D. H., Studies in Fossil 
Botany, 11, 471. 

Scottish National Antarctic Expe- 
dition, 19, 262. 

Scribner, G. H., Where did Life 
begin? 17, 332. 

Scripture, E. W., Yale Psychologi- 
cal laboratory, 11, 168; nature of 
vowels, 11, 302; Elements ot 
Experimental Phonetics, 14, 387; 
new machine for tracing speech 
curves, 15, 447. 

Secondary undulations shown by 
tide-gauges, Duff, 12, 123. 

Sedgwick, A., Text-book of Zoology, 
zo, 76. 

Sesley, H. G., Dragons of the Air, 
12, 396. 

Seismic, Seismology, see Earth- 
quakes, 

Self-inductance, Self-induction, 
see under Electric. 


erystal- 
225: 
25; 


20, 


and Fertili- 
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Sellards, E. H., fronds of Crosso- 
theca and Myriotheca,’ 14, 195; 
validity of Idiophyllum rotundi- 
folium, 14, 203; Paleozoie cock- 
roaches, 15,307,488; Codonotheca, 
16, 87; fossil insects in the Per- 
mian of Kansas, 16, 323; struc- 
ture of Paleozoic cockroaches, 18, 
113, 213. 

Sellers, Chemical Analysis, 11, 164. 

Setchell, W. A., Phycologia Boreali- 
Americana, 15, 239. 

Shaler, N. S., Features of Earth 
and Moon, 18, 314. 

Sheffield Scientific School, see Yale 
University. 

Sheldon, concretions from Connecti- 
cut valley, 11, 397. 

Shepard, W. K., new solution for 
copper voltameter, 12, 49. 

Sherborn, C. D., Index Animalium, 
15, 334. 

Shooting Stars, Leonids, 13, 79, 80. 

Shore lines of St. Lawrence, Chal- 
mers, 18, 175. 

Siberia, igneous rocks from 
ern, Washington, 13, 175. 
Silica, vitreous, see Quartz, 
Silver, see CHEMISTRY. 
Sinclair, W. S., Mylagaulodon, new 

rodent from Oregon, 15, 143. 

Slate, F., Mechanics, 11, 174. 

Smith, E. F., Electro-Chemical 
Analysis, 15, 80. 

Smith, C., Prost’s Manual 
Chemical Analysis, 19, 453. 
Smith, J. P., periodic migrations, 
between Asia and America, 17, 

Smith, P. F., Calculus, 13, 480. 

Smithsonian Institution, Origin 
and History, 1835-1899, Rhees, 
12, 473, 13, 244. 

-——— publications, 13, 479, 14, 76; 
report for year ending June 30, 
1900, rz, 400, 474, 12, 473; 1901, 
13, 329, 14, 469; 1902, 15, 242, 
16, 475; 1903, 17, 251, 19, 91; 
1904, 19, 261, 20, 412. 

Observatory, 
nals, vol. i, 11, 401, 473. 

Smyth, C. H., Jr., petrography of 
dikes in Syracuse, N. Y., 14, 26; 
. replacement of quartz by pyrite, 
19, 277. 

Social relations, Basis of, Brinton, 
13, 416. 

Soils, field operations of the divi- 
sion of, Whitney, 1899, 11, 91, 
1900, 13, 474, 1903, 19, 471. 


Kast- 


of 


An- 


| 
| 
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Soils and Fertilizers, 
20, 398. 

Solar Corona, magnetic 
Bigelow, 11, 253. 
—FEclipse Expedition, 


Schneider, 
theory, 


report of, 


Astrophysical Observatory, Lang- | 


ley, 17, 409. 

—radiation, possible variation of, 
Langley, 19, 246. 

——and the pressure of light, 
Poynting, 17, 173, 19, 453; Bar- 
toli, 19, 86. 

—— penetrative, Blondlot, 16, 390. 

— spectrum, the new, Langley, 11, 
403; H and K lines in, Trow- 
bridge, 15, 243; oxygen bands in, 
Lester, 18, 147; water vapor in 
infra-red, 18, 393; wave lengths 
in, 13, 411. 

Solids, compressibility 
chanan, 17, 474. 

— experimental method in the flow 
of, Benton, 13, 207. 

Solubilities of carbon compounds, 
Speyers 14, 293. 

Solution, new heavy, Duboin, 20, 
319. 

Solutions, clearing 
Quineke, 13, 155. 

Soufriére , eruptions of, 14, 72, 312: 
Hovey, 14, 319; Anderson and 
Fleet, 15, 488. See Mt. Pelée. 

—tuffs of, Howe, 16, 317. 

Sound, experiments in, Davis, 12, 
185, 263. 

—Scripture on speech curves, 11, 
168, 302. 

—transmission through porous 
material, Tufts, 11, 357; through 
solid walls, Tufts, 13, 449. 

—velocity in air, Stevens, 13, 318. 


of, 


of troubled, 


— waves, anemometer for station- | 


ary, Davis, 13, 129. 

—w—and electromagnetics, Heavy- 
side, 15, 237. 

South Africa, geol. commission ot 


Cape of Good Hope, 13, 413, 17, | 


177. 

— Geol. Society, 17, 178. 

— Geology of Cape Colony, Rogers, 
20, 163. 

— glacial conglomerate, Mellor, 18, 
89, 20, 107; glaciation, Frames, 


19, 197; Orange river moraine, | 


11, 325. 


-—— oldest sedimentary rocks of the | 


Transvaal, Hatch, 19, 258. 
South Dakota, mineral resources, 
O’Harra and Todd, 14, 397. 
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| Spectra, emission, of metals in 
electric oven, King, 19, 326. 
|—from the dissociation of water 

vapor, Trowbridge, 14, 1. 

—jinfra-red, of the alkali-metals, 
photography, Lehman, 12, 390. 

—of gases at high temperatures, 
Trowbridge, 18, 420. 

—of hydrogen and 
bridge, 14, 457. 

| — of hydrogen, helium, ete., 
derjost, 19, 85. 

— See Spectrum. 

Spectral lines, influence of character 
of excitation upon structure, 20, 
68. 

Spectroscopic 
15, 81. 

Spectroscopie, Handbuch der, Kay- 
ser, 14, 460, 20, 69. 

Spectrum of alternating current 

| discharge, Wright and Downs, 12, 
66; of aluminium and nitrogen 
oxides, 11, 467; of beryllium, 18, 
304; of carbon, 11, 466; of car- 
bonie acid, dependence upon pres- 
sure, Schaefer, 19, 245; of gases 
at high temperatures, 13, 412; 
of helium, 11, 154, 19, 85; of 
krypton, 12, 207; of Novae, cause 
of peculiarities in, Wilsing, 14, 
67. 

—cyanogen bands, King, 13, 472. 

— solar, the new, Langley, 11, 403. 
See Solar. 

— ultra-violet of iron, 
15, 156; of mercury, 
and. Straubel, 13, 472. 

— See Spectra. 

ee Analysis, Watts, 19, 
247. 


gases, Trow- 


Schnie- 


methods, Konen, 


Lehmann, 
Lehmann 


| Speech curves, new machine for 
tracing, Scripture, 15, 447. 
| — from flames, 15, 481. 
| Spencer, J. W., submarine canyon 
of the Hude-n River, 19, 1; im- 
probability of land at the North 
Pole, 19, 333; submarine valleys 
| off North America, 19, 341. 
Sperry, F. L., eruption of Colima, 
15, 487. 
| Speyers, C. L., molecular weights 
of some carbon compounds, 13, 
213; solubilities of some carbon 
compounds, 14, 293; heat of a 
change and changes in dielectric 
constants, 16, 61; molecular 
| weights of liquids, 17, 427. 
| Spinthariscope, Crookes, 16, 99; 
phosphorescent screens, 18, 462. 


| 
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Springs, helical transverse vibra- 
tions, Bronson, 18, 59. 

Standards, National Bureau, 11, 
332, 416, 16, 106; Bulletin, 19, 91. 

Star, Nova Persei, Anderson, 11, 
399. 

Starry Heavens, How to know the, 
Irving, 19, 204. 

Stars, evolution of, Very, 13, 47, 
97, 185; revolutions within the 
Galaxy, Very, 16, 127. 

—in Northern Hemisphere, paral- 
lax of ten first magnitude, Elkin, 
15, 489. 

— See Observatory. 

Steel-works Material, Analysis of, 
Brearley and Ibbotson, 15, 79. 

Steiger, G., action of ammonium 
chloride on silicates, 13, 27. 

—silver chabazite and 
analcite, 14, 31. 


silver 


Steinmann, G., Paleontologie, 17, | 


249. 

Stellar revolutions within the Gal- 
axy, Very, 16, 127. 

Stereochemie, Materialien 
Bischoff, 18, 463. 

Stereographic projection, 
115, see Projection. 

Sterrett, D. B., tourmaline from 
San Diego, Calif., 17, 459; calcite 
twins from Joplin, Mo., 18, 73; 
tin deposits of the Carolinas, 20, 
75. 

Stillman, T. B., Engineering Chem- 
istry, 20, 398. 

Stokes, H. N., pyrite and marea- 
site, 12, 414. 

Stookey, L. B., reduction of vana- 
die acid, 14, 369. 
Storage cells, new form of elec- 
trode, Dadourian, 19, 315. 
Submarine valleys, Spencer, 
1, 341. 

Sudbury mining district, Barlow, 
19, 331. 

Sullivan, 
14, 65. 

Sun, see Solar. 

Surface tension and viscosity, Bur- 
bank, 15, 140. 

Sutton, F., volumetric 
18, 390. 

Swinburne, J., Entropy or Thermo- 
dynamics, 18, 87. 

Switzerland, glaciers of, see under 
Glaciers. 

— peat bogs of, Frith and Schritter, 
20, 162. 


der, 


19, 


Qualitative Chemistry, 


analysis, 
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T 
Tables, Percentage, Guttmann, 19, 
456. 


— Reference, Hering, 18, 96. 

—of Minerals, see Minerals. 

Taconic range, geology, Dale, 17, 

85. 

Talbot, M., fauna of Stafford lime- 
stone of New York, 16, 148; revi- 
sion of the New York Helderber- 
gian Crinoids, 20, 17. 

Tallman, M. C., bitumen in fossil 
egg, 18, 363. 

Tantalum, see CHEMISTRY. 

Taschenberg, O., Bibliotheca Zoo- 
logica, II, 20, 412. 

Tasmania, glacial geology, Gregory, 
17, 328. 

Telegraphone, Poulsen, rz, 166. 

Telegraphy, wireless, experiments 
relating to, Chant, 13, 1, 15, 54, 
17, 1, 18, 403. 

——Slaby and Arco, 11, 165. 

—-—work on, de Tunzelmann, 13, 
412. 

Telescope, Nolan, 18, 88; reflecting, 
19, 250; untried forms of mount- 
ing, Todd, 13, 459. 

Tellurium, magnetic effects in, 
Lloyd, 12, 57; radio-activity, 15, 
154, 19, 324. 

— See under CHEMISTRY. 

Temperature, the nadir of, and 
allied problems, Dewar, 12, 168. 

—measurement of high, Holborn 
and Day, 11, 374; Waidner and 
Burgess, 19, 329. See also Melt- 
ing point. 

— thermo-electric junction 
determining, Dewar, 20, 153. 

— subterranean, plan for obtaining, 
Gilbert, 19, 393. 

— Unsolved Problems 
Clerke, 12, 393. 

Temporary set, Barus, 12, 247. 

Terlingua quicksilver deposits, 
Texas, 14, 464. 

Terraces, of Klamath region, Cal., 
Hershey, 16, 240; of Westfield 

river, Mass., W. M. Davis, 14, 
(i. 

Terrestial Magnetism, Bauer, 
399, 19, 248. 

Texas, geology of, from 1886-1896, 
Simonds, 11, 170. 

—mercury minerals of, 14, 464; 
Hill, 16, 251; Moses, 16, 253. 

—mineral research in Llano Co., 
Hidden, 19, 425. 


for 


Low, 


of 


17, 
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Texas, northwest boundary of, | 
Baker, 14, 391. 

— physical geography, ns 

— sulphur, oil, etc., 13, 4 

— upper Permian in w estern, Girty, 
14, 363. 

Thatcher, R. W., new method of 
quantitative analysis, 12, 320. 

Baker 237. 

Thermo- measurement of 
temperature, Dewar, 20, 153. 

Thermo element, vacuum, Lebedew, 
14, 385. 

Thermodynamics, Planck, 17, 247; 
Swinburne, 18, 87. 

Thomson, J. j.. electricity carried 
by gaseous ion, 15, 327; ‘magnetic 
properties of corpuscles, 17, 88; 
Electricity and Matter, 18, 88. 

Thorium, activity induced, 16, 470. 
See Radio-active. 

Thorne, N. C., precipitation of ba- 
rium bromide, 18, 441. 

Tibet, and the Andes, Alpine plants 
from, Hemsley and Pearson,13,479. 

Tide-Gauge observations, Duff, 12, 
123. 

Tillman, S. E., Text-book of Min- 
erals and Rocks, r1, 246. 

Tin deposits of the Carolinas, 
Pratt and Sterrett, 20, 75. 

Todd, D. P., untried form of mount- 
ing for a telescope, 13, 459. 

Townshend, electrical conductivi- 
ties produced in air by the motion 
of negative ions, 13, 240. 

Toxicity, relation of mass action, 
ete., Dandeno, 17, 437. 

Transcontinental triangulation, 
Schott, rz, 172. 

Transvaal, see South Africa. 

Treadwell, F. P., Analytical Chem- 
istry, 15, 479, 18, 82. 

Trilobites, ventral integuments, 
Beecher, 13, 165; of the Chazy 
limestone, Raymond, 19, 464. 

Trouessart, E. L.., Mam- 
malium, 18, 95, 402, 20, 470. 

Trowbridge, j., circular magnetiza- 
tion an magnetic permeability, 
11, 175. 

—spectra of hydrogen, 12, 310. 

—spectra from the dissociation of 
water vapor, 14. 1; spectra of 
hydrogen and reversed lines in 
the spectra of gases, 14, 457. 

gaseous constitution of H. and 
K. lines of the solar spectrum, 
15, 243. 


11, 90. 
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and the 
77; spectra 
temperatures, 


radium 
18, 


high 


Trowbridge, J., 
theory, 
of gases at 
18, 420. 

—side discharge of electricity,20,57. 

True, H. L., cause of the glacial 
period, 15, 161. 

Conn., 


Tufts, F. L., transmission of sound 
through porous material, rz, 
transmission of sound through 
solid walls, 13, 449. 

Tully quadrangle, geological 
Clarke and Luther, 20, 158. 

Tungsten mine, at Trumbull, 
Conn., Hobbs, 14, 72. 

Turkestan, Explorations in, 
245. 

Turner, H. W., pleistocene geology 
of Sierra Nevada, 11, 242; 
unusual minerals from the Paci- 
fic States, 13, 343. 

Turtles, see under GEOLOGY. 

Tuttle, G. W., changes of eleva- 
tion of land and sea near New 
York City, 17, 333. 

Tyrol, geology of Monzoni 
Romberg and Doelter, 
Gordon, 16, 473. 


tungsten mine, 


5 


map, 


20, 


region, 
14, 463; 


Udden, old Indian village, rr, 95. 

Uhlig, C., Kilimandjaro to Meru, 
Africa, 20, 78. 

Ulrich, E. O., zine and lead depos- 
its of Arkansas, 18, 470. 

Ultra-red rays, reflection power of 
metals for, Hagen and Rubens, 
14, 66. 

— See Solar. 

Ultra-violet light, action upon rare 
earth oxides, Baskerville, 16, 465. 

— thermal junction in, Pfliiger, 17, 
473. 

— rays, absorption by ozone, Meyer, 
16, 470; reflection power of 
metals for, Hagen and Rubens, 
14, 66. 

— See Spectrum. 

United States, see Geol. Reports, 
Coast Survey, National Mu- 
seum. 

——Naval Observatory, second 
series vol. i, 12, 90; vol ii, 14, 
470; vol v, 17, 332. 

Universe, Sub-mechanics 
nolds, 16, 331. 

Urals, ceology and petrography, Du- 
pare ae Pearce, 15, 83, 19, 467. 


of, Rey- 


|| 
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Uranium, Analytical Chemistry of, 
Brearley, 17, 173. 

—See Radio-active, and CHEM- 
ISTRY. 

Utah, geology of Bingham mining 
district, Boutwell, Keith and Em- 
mons, 20, 466. 


Valleys, hanging, Russell, 20, 165. 

-— submarine, J. W. Spencer, 19, 1, 
341. 

Vancouver, Cretaceous fossils from, 
Whiteaves, 18, 287. 

Van Hise, C. R., deposition of ores, 
11, 90; ore deposits, 13, 474; 
Treatise on Metamorphism, no- 
ticed, 19, 251. 

Van Name, R. G., influence of 
hydrochloric acid on cuprous sul- 
phocyanide, 13, 20; estimation of 


copper in the presence of bismuth, | 


etc., 13, 138; crocoite from Tas. 

mania, 13, 339. 
VanTieghem’s 

plants, 13, 326. 


classification of 


Van’t Hoff, J. H., Physical Chemis- | 


try, 16, 390. 

Vapor, diffusion of, into nucleated 
air, Barus, 15, 472. 

Vapor-densities, apparatus for 
determining, Harrington, 20, 225. 

Vaughan, T. W., Monograph 39. 
U. S. G. Survey, 11, 395. 

Vector analysis, Gibbs and Wilson, 
13, 158. 

Veins, formation of fissure, Lind- 
gren, 11, 243. 

Velocity, of chemical reactions, 
Duane, 11, 349; of seismic waves, 
Davison, 11, 95. 

—of sound, Stevens, 13, 318. 

Venezuela, weber Untersilur 
Drevermann, 19, 197. 

Vermont, report of State Geolo- 
gist, 1901-1902, Perkins, 15, 329; 
geol. survey, 19, 395. 

Verrill, A. E., death of fishes at 
Bermuda in 1901, 12, 88. 

— Review of Stony Corals of Porto 
Rico, 13, 75; fauna of the Ber- 
mudas, 13, 327. 

—peculiar character of the erup- 
tion of Mt. Pelée, 14, 72. 

— Bermuda Islands, 15, 332, 333. 

Verrill, A. Hyatt, additions to the 
Avi-fauna of the Bermudas, 12, 
64; nomenclature of Bermuda 

_birds, 12, 470; color photography 
13, 329. 
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Very, F. W., atmospheric radia- 
tion, 11, 230; cosmic cycle, 13, 
47, 97, 185; cause of nebulosity 
around Nova Persei, 16, 49; stel- 
lar revolutions within the galaxy, 
16, 127. 

Vesuvius, explosive activity in 
April, May, 1900, Matteucci, 12, 
81. 

Vibrations, transverse, of helical 
springs, Bronson, 18, 59. 

Viola, C. M., Grundziige der Krys- 
tallographie, 19, 467. 

Virginia; Cambro-Ordovician lime- 
stones, Campbell, 20, 445. 
Volatile substances, apparatus for 
determining, Kreider, 19, 188. 

Volcanic eruptions, massive-solid, 
Russell, 17, 253; Branner, 16, 

; 442, 

——on Martinique, see Mt. Pelée; 
on St. Vincent, see Soufriére. 

—— of Vesuvius, 1900, r2, 81. 

—rocks, see ROCKS. 

Volcanoes of Central Italy, Saba- 
tini, 11,171; of Hawaii, Emerson, 
14, 431. 

Voltaic element, normal, 20, 68. 

Voltameter, copper, Shepard, ra, 49. 

—iodine titration, Kreider, 20, 1. 

Volumetric Analysis, Sutton, 18, 
390. 

Vowels, nature of, Scripture, 11, 
302. 


Waidner, C. W., galvanometers of 
high sensibility, 12, 249. 

Walcott, C. D., Cambrian Brachio- 
poda, 19, 329; Cambrian faunas 
of India, 20, 404, 405. 

| Walden, P., Wilhelm Ostwald, 17, 
483. 

Walker, C. F., Inorganic Chemis- 
try, 20, 66. 

Walmsley, W. H., Photo-Micro- 
graphy, 15, 327. 

Walther, J., das Gesetz der Wiis- 
tenbildung, 11, 326; Geology, 20, 
161. 

Ward, H. A., Veramin meteorite, 
12, 453; Bath Furnace, Kentucky, 
meteorite, 15, 316; Andover 
meteorite, 15, 395; Canyon City 
meteorite, California, 17, 383; 
Willamette meteorite, 17, 406; 
Billings meteorite, 19, 240. 

Ward, L. F., geology of the Little 
Colorado Valley, 12, 401; famous 
fossil cycad, 18, 40. 


| 
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Ward-Coonley collection of mete- 
orites, catalogue, Ward, 18, 91. 
Waring, G. A., quartz from San 
Diego Co., California, 20, 125. 
Warren, C. H., mineralogical notes, 
11, 369, 16, 337; optical charac- 
ter of anthophyllite, 17, 179. 
Wasatch Mts., Little Cottonwood 

granite, Emmons, 16, 139. 
Washington, Ellensburg Folio, 
Smith, 15, 328. 
geology of, Smith and Willis, 18, 
— Monte Cristo, Ore Deposits of, 
Spurr, 15, 159. 
Washington, H. S., chemical study 
of glaucophane schists, 11, 35. 


— igneous rocks from Eastern 
Siberia, 13, 175. 

— Chemico-mineralogical —Classifi- 
cation of Igneous Rocks, 14, 
461. 

—Chemical analyses of igneous 
rocks, 16, 396. 
analyses of igneous rocks, 18, | 


237; Chemical Analysis of Rocks, 
18, 398. 


— geology of Belknap Mts., N. H., | 


20, 344. 

Water, heat vaporization, mechan- 
ical equivalent, Hough, 20, 81. 
— purification by ozone, Van’t Hoff, 

15, 236. 

— specific 
454. 

Waters of Illinois, chemical survey, 
Palmer, 18, 396. 

Watkins and Elmira quadrangles, 
geology, Clarke and Luther, 20, 
157. 

Watson, A. E., denucleating effect 
of rotation in case of air stored 
over water, 17, 392. 

Watson, T. L., uranophane in Geor- 
gia, 13, 464. 


heat of, Dieterici, 19, 


Watts, W. M., Study of Spectrum 


Analysis, 19, 249. 

Wave lengths, short, of Schumann, 
measurements, 17, 326. See 
Solar. 

Waves, seismic, velocity, 11, 95. 

—see under Electric. 

Weather Bureau, Philippine, 
474. 

—-— Washington, 14, 76, 17, 
484, 

— forecasts, 
19, 263. 


18, 


252, 


long-range, Garriott, 


Webster, A. G., Dynamics of Parti- 


cles, etc., 19, 327. 
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| Webster’s International- Diction- 
ary, 11, 331. 

Weed, W. H., geology of laccoliths 
in Highwood Mts., Montana, ra, 1. 

Wehnelt interrupter, rz, 88. 

Weidman, S., amphibole hudsonite, 
I 297 


wale 
Weisbach, Mineral Tabellen, 16, 
335. 
Weller, S., Paleozoic faunas of New 
Jersey, 16, 103. 
Wells, deep, of 1904, 19, 459. 
Wells, H. L., c#esium-antimonious 


fluorides, rz, 451. 
—cxsium-tellurium fluoride, ra, 
190; double chlorides of cxsium 


and thorium, r2, 191. 

| — Chemical Calculations, 17, 173. 

—Studies from the Chemical 
Laboratory of Sheffield Scientific 
School, 13, 63; new occurrence of 
sperrylite in Wisconsin, 13, 95. 

| — Text-book of Chemical Arithme- 

| tie, 20, 399. 

West Hendon House Observatory, 
publications, Backhouse, 15, 162. 

West Indian  Madreporarian 
Polyps, Duerden, 15, 333. 

Western Australia, geological sur- 
vey, 11, 396, 13, 413, 17, 249. 

Wheeler, L. P., radio-active gas in 
surface water, 16, 328; radio-act- 
ive gas from soil and water at 
New Haven, 17, 97. 

Whetham, W. C. D., Recent. Devel- 
opment of Physical Science, 19 
195. 


H., 
19, 231. 

Whiteaves, J. F., Uintacrinus and 
Hemiaster in the Vancouver Cre- 
taceous, 18, 287. 

Whitehead, J. B., Jr., magnetic 
effect of electric displacement, 
14, 109; measurement of self- 
inductance, 19, 149. 

Wieland, G. R., American fossil 
eyeads, 11, 423. 

— Cretaceous turtles, 14, 95 

— living Cycads, Zamias of Florida, 
13, 331. 

— marine turtles, 15, 211. 

— polar climate in time in relation 
to evolution, 16, 401. 

— upper Cretaceous turtles of New 
Jersey, 17, 112. 

| structure of Upper Cretaceous 

turtles of New Jersey, 18, 183; 

the proembryo of the Bennettitex, 

| 318, 445. 


autophytography, 


Wieland, G. R., new Niobrara 


Toxochelys, 20, 325; Upper Cre- | 


taceous turtles, 20, 430. 
Wilder, F. A., geology of Iowa, 20, 
463. 


Williams, H. S., Life and Work of 
Lamarck, review of, 13, 65; fossil 
faunas and their use, 13, 417; 
correlation of geological faunas, 
16, 334; shifting of faunas, 16, 
334; Carboniferous formation of 
Kansas, 17, 248; Devonian Pale- 
ontology, 19, 460 

Willis, J. M., cesium-tellurium fluo- 
ride, 12, 190; double chlorides 
of cesium and thorium, 12, 191. 

Williston, S. W., Dinosaurian 
genus Creosaurus, 11, 111; hind 
limb of Protostega, 13, 276; 
North: American Plesiosaurs, 16, 
473. 

Wilson, E. B., Vector Analysis, 
13, 158. 

Winds, influence of upon climate 
during the Pleistocene epoch, 
Harmer, 13, 70. 

Winton, A. L., anatomy of Cocos 
nucifera, 12, 265. 

Wireless telegraphy, see Teleg- 
raphy. 

Wisconsin, Baraboo iron-bearing 
district, Weidman, 18, 395. 

—- geological survey, see GEOL. 
REPORTS. 

— lakes of southeastern, Fenneman, 
15, 238. 

Wolfrum, A., Chemisches Prakti- 
kum, 14, 385, 16, 101. 


| — Observatory, 


Wood, action of, on a photographic | 


plate, Russell, 18, 393. 

Wood, E., new Crinoid from the 
Hamilton of Charlestown, Ind., 
12, 297. 

Wood, H. O., crystallization of 
millerite, 18, 343. 


Worcester, Mass., 
Perry and Emerson, 17, 91. 


geology of, | 


Wortman, J. L., new American | 


species of Amphicyon, 11, 200. 

— Eocene Mammalia in Marsh col- 
lection, 11, 333, 437, 12, 143, 193, 
281, 377, 421, 13, 39, 115, 197, | 
433, 14, 17, 15, 163, 399, 419, 
16, 345, 17, 23, 133, 203. 

Wright, A. W., spectrum of alter- | 
nating current discharge, 12, 66; 
obituary notice of O. N. Rood, 
15, 73. 

Wright, F. E., microscopic-petro- 
graphical methods, 17, 385; opti- 


| 
| 
| 
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cal character of birefracting min- 
erals, 20, 285. 

Wyoming, new Ceratopsia, Hat- 
cher, 20, 413; réstoration of Dice- 
ratops, Lull, 20, 420. 


X 
X-Light, Notes on, Rollins, 109, 
86. 


X-rays and Becquerel rays, effect 
on the eye, Himstedt and Nagel, 
11, 395. 

— charging effects, Hahn, 20, 461. 

-— effect of temperature on ioniza- 
tion by, McClung, 17, 245. 

— measured by means of selenium, 
Himstedt, 11, 395. 

—and N-rays, Blondlot, 18, 84. 

-— production of nuclei by, Barus, 
19, 175. 

— polarized, Barkla, 19, 391. 

—varying degrees of actinism of, 
Heinze, 13, 313. 

— velocity, Piondiot, 15, 236. 

— Work on, Rollins, 19, 86. 


¥ 

Yale Bicentennial publications 
from Kent Laboratory, Gooch, 
12, 321; from Mineralogical 
Laboratory, Sheffield School, 12, 
398; from Chemical Laboratory 
Sheffield School, Wells, 13, 63; 
on Light, Hastings, 13, 64; on 
Vector Analysis, Gibbs and Wil- 
son, 13, 158. 

— Museum, see Peabody. 

publications, 19, 

203. 


|— Psychological Laboratory, vol. 


vii, rz, 168. 

Yerkes Observatory, publications, 
19, 203, 20, 411. 

Yosemite valley, origin, Turner, 
11, 242. 

Young, S., Fractional Distillation, 
17, 87. 

Z 

Zirkel, basalts of the Rhine, 15, 

| Zoologica, Bibliotheca, II, Taschen- 
berg, 20, 412 

| Zoological Results on material 
from New Britain, New Guinea, 
ete., Willey, 14, 468; from West- 
ern Pacific, Willey, 1, 330. 

Zoologisches Addressbuch, 12, 90. 

Zoology, Shipley and MacBride, 
12, 472. 
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Zoology, General, Dodge, 17, 182.; ZOOLOGY— 


— Invertebrate, Pratt, 13, 414. 
— Practical, Parker and Parker, 
12, 472. 
— Text-book, Sedgwick, 20, 76. 
ZOOLOGY. 
Actinians of Porto Rico, Duerden, | 
| 
| 


| 
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I 

Kateade of Porto Rico, Har- | 
gitt and Rogers, 13, 78. 

Annelids, tubicolous, from the | 
Pacific, Bush, 20, 75. | 

Ascidians of Bermuda, Van Name, 
14, 74. 

Bermuda, Verrill, 15, 332, 333. 

Bird’s Eggs in British Museum, 

Catalogue, Oates, 13, 329, 14, 469, 
20, 412; Oates and Reid, 16, 400. 

Birds, anatomy, Hiicker, 11, 251. 

—of the Bermudas, additions to, 
Verrill, 12, 64; nomenclature of, 
12, 470. 

—Catalogue, British Museum, 
Ogilvie-Grant, 19, 472. 

— Handlist of, Sharpe, 12, 89, 13, 
329, 16, 400. 

—of North Middle America, 
Ridgeway, 13, 78, 244, 15, 418, 
322. 

— singing of, Hiicker, rr, 251. 

Brachiopod, embryology of, Conk- | 
lin, 14, 75. 

Coccide of the British Isles, New- 
stead, 17, 181. 

Cold Spring Harbor Monographs, 
20, 78. 

Coral Reefs of the Tropical 
Pacific, Agassiz, 15, 333. 

Corals of Bermuda, West Indies, 
ete., Verrill, 13, 327. 

—of Maldive and _ Laccadive 
Archipelagoes, Gardiner, 13, 
321, 14, 74, 15, 240, 488, 16, 
400, 17, 329. 

— Stony, of Porto Rican Waters, 
Vaughan, 13, 75. 

— West Indian, Duerden, 15, 333. 

Diptera, No. American, catalogue, 
Aldrich, 20, 77. 

Fauna of the Bermudas, Verrill, 
11, 326, 13, 327; of Porto Rico, 
12, 471. 


— Maldives and Laccadives, Gar- 
diner, 13, 321, 14, 474, 15, 240, 
489, 16, 400, 17, 329, 20, 77. 

Fishes death of, at Bermuda in 
1901, Verrill, 12, 88. 

Goat, Rocky Mt., Grant, 20, 77. 

Index Animalium, Sherborn, 15, 
334. 

Insects, Habits and _ Instincts, 
Fabre, 20, 77. 

Isopods of the Bermudas, Rich- 
ardson, 13, 328. 

Lepidoptera, North American, 
Dyar, 15, 418. 

— Phalene Noctuidae, in the Brit- 
ish Museum, Hampson, 17, 182, 
19, 472. 

Mammals, Catalogue of, Troues- 
sart, 18, 95, 402, 20, 470. 

—of No. America, Origin of 
large, Grant, 18, 161. 

—of Pennsylvania and New Jer- 
sey, Rhodes, 18, 161. 

Medusa, new species, Mayer, 11, 
473. 

Meduse of the Bahamas, Mayer, 
18, 161. 

Mollusea of Porto Rico, Dall and 
Simpson, 13, 78. 

Nautilus from New Britain, etc., 
Willey, 14, 468. 

Orthoptera, synonymic catalogue, 
British Museum, Kirby, 109, 
332. 

Polyps, West Indian Madrepora- 
rian, Duerden, 15, 333. 

Protozoa of Connecticut, Conn., 
20, 76. 

Spiders and mites from Bermuda, 
Banks, 13, 328. 

Stegomyia fasciata, infected by 
yellow fever in Havana, study 
of, Gargas, 14, 75. 

Tunicata, British, Alder and Han- 
cock, 20, 469. 

Tyroglyhide, British, Michael, 
17, 407. 

Veneride, synopsis of the family, 
Dall, 15, 418. 

West Indian Ophiurans, 11, 330. 

See also GEOLOGY. 
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